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_ABSTRACT

"\, This work is aimed at determining the materials properties required for
storage of DF (methylphosphonic difluoride) over extended periods of time
at temperatures as high as 70°C. Earlier studies showed the most likely
mode of failure to be environmental stress cracking of the polyolefin con-
tainer, rather than chemical or oxidative attack. The most promising candi-
dates in terms of resistance to environmental stress cracking are ethylene
copolymers with a small alpha-olefin comonomer content. The comonomer,
typically butene-l1l or hexene-l, introduces short side chain branches which
disrupt the regularity of the crystal morphology, presumably leading to a .
greater proportion of intercrystalline ties. An X-ray diffraction method 9
was developed for measuring the amount of short chain branching which offers o
greater accuracy than the previous infrared absorption method. Character- IR
ization of short chain branching by such a method, along with molecular .
weight characterization by gel permeation chromatography and crystallinity
determination by density, were deemed essential to quality control of resins o
for the intended application.A e
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INTRODUCTION

The present work is a continuation of previously reported workl having the goal
of determining the materials properties required for storage of DF (methylphosphonic
difluoride) over extended periods of time at elevated temperatures. Attention has
been focused on thermoplastic polyolefins, which, in some instances, appear to offer
the requisite chemical resistance and long term stability. However, the performance
of the current polyethylene container material and possible replacement materials must
be critically assessed, particularly in view of new requirements for enduring more
severe storage conditions.

The previous work! identified environmental stress cracking as the major factor
contributing to premature failure in DF containers. This conclusion is in accord
with the results of earlier screening studies by White and co-workers.Z2 The litera-
ture on environmental stress cracking has been surveyed (see Appendix) and resin
density, molecular weight, and applied stress are key factors influencing environ-
mental stress cracking. As suggested in the previous work,1 medium density is
preferred to high density, since the greater crystallite perfection associated with
high density in polyethylene would lead to a higher degree of regular chain folding
instead of the more desirable intercrystalline links. Medium density is generally
achieved by deliberate incorporation of a controlled amount of side chain branches
in the polyethylene molecule by copolymerization with a small amount of an alpha-
olefin (such as butene-1) which results in a short linear aliphatic side chain.

High molecular weight is also desirable for better resistance to environmental
stress cracking. The present work addresses itself to following up several recom-
mendations from the previous work. !

1. Development of a method for determination of side chain content from measure-
ment of crystal lattice parameters,

2. Characterization of alternate of polyethylene resins as a possible replace-
ment for the Marlex M407MQ used in the past, and

3. Development of a method for measurement of long chain branching for more
complete resin characterization. The previous work also singled out residual stress,
introduced by prccessing, as an aggravating factor leading to premature failure by
environmental stress cracking. However, this factor shall be dealt with elsewhere as
a processing problem and will not be addressed here, where the focus is on materials
problems.

EXPERIMENTAL
X-Ray Diffraction Procedures

Data were obtained using a Xentronics Corporatlon XD10 area-imaging proportlonal
counter mounted on a Picker four-circle goniometer. 3 The primary X-ray beam is mono-

chromated by reflection from a highly oriented pyrolytic graphite crystal and collimated

1. DESPER, C. R. Characterization and Selection of Polymer Materials for Binary Munitions Storage. Army Materials and Mechanics
Research Center, AMMRC TR 8345, August 1983.

2. WHITE, 8. S., LEEP, D. A, FIELDER, D., and DUNNE, L. P. The Permeation of the Chemical Components of Binary G-Munition
Through Polyethylenes. Edgewood Arsenal Technical Report EC-TR-74080, AD-C000378, Aberdeen Proving Ground, Maryland,
November 1974.

3. DESPER, C. R., and BURNS, R. An Area-Imaging Proportional Counter for X-Ray Diffraction. Adv. X-Ray Anal., v. 24, 1981, p. 161.
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by a 0.5-mm circular pinhole aperture a distance of 225-mm from the X-ray source. The
polymer film samples were placed in a special sample holder® designed to hold a specimen
in the reflection position as in a conventional Braygg-Brentano Powder Diffractometer.
. The area detector, placed at a distance of 290-mm from the specimen, covered a maximum
." angular range of 16° in both the horizontal and vertical directions.

The area detector rests on a detector arm which moves in a horizontal plane (see:
Figure 1), positioned to intercept the Bragg angle range of interest, chosen to be
20 = 14° to 29° in the present instance. Data for this entire angular range were
obtained simultaneously using the area detector in conjunction with a Wicat 150 mini-
computer. Data for each pattern were stored in arrays of dimensionality 256 X 256.
Two modes of data acquisition were used: (a) wide-range patterns ("Zoom I") were
obtained covering the range 26 = 14° to 299 with a vertical divergence range of 17°
(see Figure 2), and (b) more detailed patterns ("Zoom II") were obtained covering the
range 26 = 20° to 27° (see Figure 3) with a vertical divergence range of $3.5°. 1In
‘both instances the instrument resolution was approximately 0.2°, but the data points

o were spaced at 0.054° and 0.027° intervals, respectively. The Zoom I patterns showed

sl the entire range of interest, including the tails of the polyethylene amorphous peak,
while the Zoom II patterns showed the shapes of the (110) and (200) crystalline lines
in greater detail. The latter patterns were used for precise measurement of d
spacings.

D

N \aNaNa¥a
- NNNN NN
NNNIN NN
" NONNT

) u u U Figure 1. Polyethylene foided chain crystal
showing intercrystalline links {l) resulting
from a chain branch (B); aiso showing
| regular folds (R).

4. DESPER, C. R. A Computer-Controlled X-Ray Diffractometer for Texture Studies of Polycrystalline Materials. Adv. X-Ray Anal.,
v. 12, 1969, p. 404.
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Figure 2. Diffraction pattern of M445 at Zoom {. Channel 128:

polyethylene (110) reflection; channel 170: polyethylene (200)
reflection; channel 218: graphite (002) reflection.
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Figure 3. Diffraction pattern of M445 at Zoom {l. Channel 60:
polythylene (110) reflection; channel 142.5: polyethylene {200)
reflection; channel 237.5: graphite (002) reflection.




Since the area detector method recorded all the data in a pattern simultaneously,
only one to three minutes were required to obtain a pattern, compared to a typical
data acquisition time of six hours per sample using the older angular scanning method.

Angular calibration was accomplished by measuring the primary beam (suitably
attenuated by transmission through copper foils) at intervals of 1.00° on either
side of and including the 26 = 0.00° position in a single pattern. The calibration
thus established at the O position of the detector arm is transferred to any other
range by simply adding the new angular position of the detector arm to the calibra-
tion curve. In addition, for increased precision in the determination of d spacings,
the polyethylene film samples were coated with a thin layer of graphite (as previously
described) to provide an internal reference, the (002) line at 20 = 26.620.

Finally, to obtain a curve of intensity as a function of 26, it 1s necessary to
reduce the two-dimensional data from the detector to a single dimension. However,
the diffraction pattern of the randomly oriented polyethylene crystallites appears
as a series of arcs on the detector face. 1In the long run, it would be possible to
use all of the information in these arcs by transforming the data from cartesian to
angular coordinates. For the present, however, the required intensity curve was
obtained by vertically summing the data along a long, narrow strip following the
horizontal center line of the pattern. By using only the data on a narrow strip,
the effect of the arc curvature may be neglected and the Bragg angle 26 may be
identified with the horizontal cartesian coordinate axis. In the parlance of powder
diffractometry, this procedure is equivalent to using a Soller slit system of limited
vertical divergence § as described by Eastabrook.? The effective vertical divergence
used in obtaining the present intensity curves was § = 2.2° for the "Zoom I" data and
§ = 1.1° for the "Zoom II" data.

The d spacings of the (110) and (200) planes were calculated from the peak
diffraction angles using Bragg's well-known equation. The a and b lattice parameters
were then calculated using the following equations:

a = 2 djyqq (1)
and
pb=2 = 4d-2 - -2 (2)
110

which are appropriate for the orthorhombic unit cell of polyethylene.

To determine crystallinity from the "Zoom I" data, the intensity curves were
mathematically resolved into separate polyethylene amorphous, (110), and (200), and
graphite (002) components.® The calculation of crystallinity Xc from the relative

areas of the Gaussian polyethylene components followed the method of Gopalan and
Mandelkern:’

Xc = (A110 + A200)/(A1)0 + A200 + Aamorph)- (3)

5. EASTABROOK, J. N. Effect of Vertical Divergence on the Displacement and Breadth of X-Ray Powder Diffraction Lines. Brit. 1.
Appl. Phys., v. 3, 1952, p. 349,

6. DESPER, C. R. Computer Programs for Reduction of X-Ray Diffraction Data for Oriented Polycrystalline Specimens. Army Materials
and Mechanics Research Center, AMMRC TR 72-34, November 1972.

7. GOPALAN, M. R, and MANDELKERN, L. Degree of Crystallinity of Linear Polyethylene From Wide-Angle X-Ray Diffraction. -
Polymer Letters, v. 5, 1967, p. 925. .
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Use of this equation, however, ignores the effect of the clear lacquer and graphite
coating on the specimen surface. This point will be discussed later in greater
detail.

Density Determination

Densities were determined in a density gradient column made from water and
isopropanol at 230, using glass beads of known density for calibration. To obtain
crystallinity values, limiting values of amorphous and crystalline specific volumes
Vp and Vg of 1.170 and 0.999 cm3/g were used based on the data of Gopalan and
Mandelkern.’ The resulting formula for crystallinity Xc is:

Xc = (VA - 1/°)/(VA - Vc). (4)
GPC Determinations

Molecular weight characterization was accomplished using the Waters Model 150-C
Gel Permeation Chromatograph. The polymer specimens were dissolved in trichloro-
benzene (TCB) and run at 135°C. Two chromatograms were obtained for each sample
solution. Data were analyzed against known calibration standards using an on-lins
microprocessor.

SAMPLES
Samples of DF container material which were studied in previously reported work!l
were available for comparative characterization. Using the terminology of the earlier
report, these samples were denoted by both their history and nominal thickness in mm.
In terms of history, the samples fall into three classes:

1. OLD - sheets stocked from 1973 production runs;

2. NEW - sheets stocked from 1977 production runs; and

3. EXPOSED - two cannisters which were fabricated in 1973, filled with DF liquid
from that date to 1981, then drained and rinsed with water.

Samples are also designated by nominal thickness, either 1.5 mm or 6 mm for different
parts of the cannister, although the same polymer resin was used in each instance for
both thicknesses.

The above samles were fabricated from the same resin grade (Marlex M407MQ,
Philips Petroleum Co.), reportedly a copolymer of ethylene and butene-1, the ethylene
being the major constituent. Presumably the butene-1 constituent polymerizes to leave
ethyl side groups pendent on a largely linear polyethylene molecule. However, this
resin grade has recently been superseded by a new grade, Marlex M445, reportedly a :
copolymer of ethylene and hexene-1 having quite similar properties. For the M445 L
these short-chain branching deliberately introduced by incorporation of the comonomer
would consist of butyl groups rather than ethyl groups. Both resins fall in a
general class of polyolefins described as 'Linear Low Density Polyethylenes," or Sl
LLDPE's. 1In actual fact, these resins are of medium density, around 0.9 g/cm3, com- T
pared to density values around 0.92 for low density polyethylenes (LDPE's) containing )
extensive long-chain branching, or to values around 0.96 for high density polyeth-
ylenes (HDPE's) which are essentially free of branching of either the short- or long-
chain type.
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A series of standard samples of varying branch content were also available for
calibration purposes. The polymer resins were extensively characterized using methods
described by Billmeyer8a9 and WilliamslO and made available to the polymer science
science community in the 1960's by the Plastics Department of E. I. DuPont de Nemours
& Co., Inc., Wilmington, Delaware. These samples are labeled "University Contact
- Polyethylene" and are numbered PE-75, -76, -78, -79, -80, -81, -82, and -85. Charac-
- terization data is available in the work of Bodily and Wunderlich.i1 The last resin
of this series, PE-85, is an essentially linear polymer. Two other linear polyeth-
il ylenes, Marlex 6007 and Chemplex 6109, were also incorporated into the study. All of
F

the standard samples were available as pellets which were compression molded at 170°
to films of 0.2-mm thickness.

In this study, the DF container samples, which were available as thick sheets,
) were prepared for X-ray studies by microtoming a section of 0.2-mm thickness, which

was subsequently heat-relaxed by melting briefly on a glass slide resting on a hot
%; plate at 170°, This treatment was necessary to relieve the residual stresses pre-
viously reported1 in these materials.

The samples were further prepared for X-ray diffraction studies by applying a
thin coating of graphite to one side. The graphite was applied by first spraying the
surface with a clear lacquer (Illinois Bronze, Federal Stock No. 8010-515-2487), then
dusting with graphite powder and spreading the powder evenly with a cotton-tipped
applicator.

RESULTS AND DISCUSSION
Molecular Weight Determinations

The gel permeation chromatograms for the three resins are shown in Figure 4, and
the computed results are given in Table 1. The results for two of the resins, the
1977 version of M4O7MQ and the replacement grade M445, are remarkably similar in terms
of M, and M. There is some difference in the M, values but protably not enough in
relative terms (roughly 350,000 compared to 370,000) to be a cause for concern. Com-
pared to the earlier resin, M407MQ vintage 1973, both resins are somewhat lower in
molecular weight in terms of M, and M,;. The most significant difference in the data,

Table 1. POLYETHYLENE MOLECULAR WEIGHT CHARACTERIZATION
BY GEL PERMEATION CHROMATOGRAPHY

Designation Resin [ M, M, My/My
OLD - 6 mm M407MQ (1973) 29,300 172,300 369,000 5.88
30,500 174,100 377,000 5.71
NEW - € mm MaO7MQ (1977) 20,500 156,700 348,000 7.64
22,100 160,300 351,000 7.25
M445 M445 (1982) 22,200 163,400 370,000 7.36
23,100 161,700 367,000 7.00

8. BILLMEYER, F. W, Jr. Characterization of Molecular Weight Distributions in High Polymers. ). Polym. Sci., C8, 1965, p. 161.

9. BILLMEYER, F. W., Jr. Testbook of Polvmer Science. Wiley Interscicnce, New York, Ch. 3, 1971. ®

10. WILLIAMS, D. J. Polvmer Science and Enginecring. Prentice-Hall, Englewood Cliffs, New Jersey, Ch. 1, 1971. »

11. BODILY, D., and WUNDERLICH, B. Thermodynamics of Crystalline Linear High Polymers. IV. The Effect of Ethyl, Acetate, and
Hydroxy!l Side Groups on the Properties of Polyethylenc. . Polym. Sci.: Part A-2, v. 4, 1966, p. 25.
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in fact, is the highﬁn value of 29,900 for the earliest resin, compared to values of
21,300 and 22,700 for the two later resins. This difference is large enough to be of
concern in terms of its possible effect on physical properties and long-term storage
behavior as a DF container material. The prime concern would be in terms of resis-
tance to environmental stress cracking, since low molecular weight is known, in
general, to have an adverse effect. The literature does not, however, contain infor-
mation of sufficient detail to permit drawing conclusions about the effect of differ-
ences in the molecular weight distribution. We are therefore forced to rely on the
results of exposure tests for each particular resin grade. However, the close simi-
larity in molecular weight values between the M407MQ 1977 resin and the M445 resin
leads us to predict that, barring significant differences in other parameters, these
two grades will perform in similar manner.

~—————— Increasing Molecular Size

(a) —=

2.00
3.66
5.33
7.00
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Figure 4. Gel permeation chromatograms: (a) M407MQ (1973); K J
(b) MAO7MQ (1977); (c) M445. R
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Characterization of Branch Content

The apparent branch content (CH3/100C) from infrared measurements is correlated
for the standard samples with the lattice parameters a and b, and with the plane
spacing djjo in Figure 5. Least squares straigt lines drawn through the data yield
the equations:

(CH3/100C) = 30.17 (a - agp), (5)
(CH3/100C) = 103.03 (b - b,), and (6)
(CH3/100C) = 9]1.80 (dllo ~ dll0,0) (7)

where the constants a,, by, and dllO o0 are the intercepts corresponding to the X-ray
parameters of a linear polyethylene. The values of the three constants are 7.404,
4.935, and 4.107 A, respectively.

The X-ray data for the three resins of unknown branch content are used with the

correlations of Figure 5 and equations 5 through 7 to calculate their branch contents.

The results are given in Table 2.

Data for several of the samples were replicated, allowing an estimate of the
precision of the lattice parameter determination. It was found that djjg is deter-
mined to a standard deviation (o) of 0.001 A, while the standard deviation of an a
or b determination is 0.004 A. However, when these values are used in conJunctlon
with the slopes of equations 5 through 7, as summarized in Table 3, the standard
deviations of the branch content are found to be nearly equal for the a and dj)q
correlations, but much higher for the b correlation. The key factor is the fact that
the a correlation has the lowest slope (equation 5), reflecting the fact that the a
dimension of the unit cell expands over three times more rapidly than b with increas-
ing branch content. Thus, although a and b are determined to about the same preci-
sion, about three times as much error propagates into the branch content value when

Table 2. BRANCH CONTENT FROM LATTICE PARAMETER MEASUREMENTS

o Estd. o Estd. ° Estd.

Resin a, A (CH3/100C) b, A (CH3/100C) dyyg, A (CH3/100C)
M407MQ (1973) 7.432 0.85 4.943 0.78 4116 0.86
MA07MQ (1977) 7.434 0.91 4.946 1.09 4.118 1.04
Ma45 (1982) 7.432 0.85 4,945 0.99 4,117 0.95

Table 3. PROPAGATION OF ERROR, LATTICE PARAMETER/BRANCH
CONTENT CORRELATION

Slope of
Ordinate Abscissa o (Abscissa)* Correlation o (Ordinate)*
(CH3/100C) a 0.004 A 30.17%/A 0.12%
(CH3/100C) b >0.0C1 A 103.03%/A 0.41%
(CH3/100C) 4110 0.001 A 91.80%/A 0.09%

*Standard deviation values are absolute, not relative.
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Figure 5. Lattice expansion versus side-chain content in polyethylene.
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using the b correlation in place of the a correlation. On the other hand, the param-

eter djjg is also much less sensitive to branch content than is a, but d)jg is deter-

mined to greater precision, since the reflection is the sharpest and most intense of

the polyethylene diffraction lines. The two effects tend to cancel out, resulting R
in comparable precision, on the order of 0.1%, for the branch content when determined e
from either the a or djjg correlations. e

At this point it is appropriate to examine the results for the three unknown resins

; and ask whether there are significant differences between them in branch content. The ; . )
results, shown in Table 4, are most instructive. Using the a correlation, the average Lol

’ branch content for the three unknown resins is 0.87 with a standard deviation of 0.03 .®
CH3/100C. However, in Table 3 the estimated precision of such a determination is 0.12

} CH3/100C; in other words, the three unknowns agree with each other to a precision

better than the predicted precision of the determination. The same pattern is seen

for the results (Table 4) of the b and dj]g correlations. This could be fortuitous, ‘
but a better explanation may be offered by the data in Table 5, in which parameters -
characterizing the sharpness of the diffraction lines and the signal/noise ratio of L]
the diffraction peaks are listed. The low density resins (PE-75 through PE-80) show

broad diffraction lines and low signal/noise ratios, while the linear high-density

resins (PE-85, 6007, and 6109) give sharp lines and higher signal/noise ratios. The

Table 4. STANDARD DEVIATIONS* OF BRANCH CONTENT |
DETERMINATION OF UNKNOWNS
Average ” 1 2
Ordinate Abscissa Ordinate o (Ordinate) B
(CH3/100C) a 0.87% 0.03% —
(CH3/100C) b 0.95% 0.13% -
{CH3/100C) d110 0.95% 0.07% e
*Comparing correlation line results for the R
three resins of unknown branch content. T
-9
Table 5. FACTORS INFLUENCING PRECISION OF L
DIFFRACTION SPACING MEASUREMENT ' R
Peak Width at Half Intensity Peak Signal/Noise Ratio ::;;}’;-
Sample (110) {200) (110) (200) o
PE-75 0.582° 0.762° 4.2 1.1 . ®
PE-76 0.508 0.716 5.1 1.3 C
PE-79 0.528 0.722 5.2 1.2 S
PE-80 0.522 0.704 5.9 2.7 N
PE-85 0.338 0.390 23.2 4.5 L
6007 0.334 0.382 17.5 5.7 ¢
6109 0.302 0.384 15.1 3.8
MAOTMG:
(1973) 0.408 0.460 10.8 4.1 Sl
(1977) 0.390 0.434 14.3 7.3 °
M445 0.402 0.440 13.7 4.6 .
11 SR
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three medium density unknowns fall in between, but closer to the high density values
of line breadth and signal/noise ratio. The precision of a lattice parameter measure-
ment will be influenced by both factors, with smaller line breadth and higher signal/
noise ratio favoring greater precision in a lattice parameter value and in the result-
ing branch content value. Thus, the precision of a determination is not uniform over
the entire range of branch content values. Low density resins will give less precise
results, while medium and high density resins will give more precise results. The
excellent agreement in Table 4 for the results on the three unknowns is not fortui-
tous, but reflects the greater precision inherent in the method at lower branch
content values.

The lattice parameter method for determining branch content thus becomes more
precise in the range where the infrared method (ASTM D2238-68) becomes less precise.
For comparison, the relative precision of the a lattice parameter correlation is 4%
at 3 (CH3/100C) and 3% at 0.87 (CH3/100C), while the ASTM standard for the infrared
method gives an estimated precision of 2% at 3 (CH3/100C) and 5% at 0.3 (CH3/100C).

The accuracy of the two methods must be considered as well as the precision.
Precision refers to the reproducibility of a measurement and, generally, takes into
account random errors in the measurement. Accuracy refers to the error between the
determined result and the true value, and thus includes systematic error as well.
There evidently can be a great deal of systematic error in the infrared method, since,
although good precision is obtained within a single laborat..ry, the ASTM standard
reports a coefficient of variability of 13% to 30% when results from different
laboratories are compared.

The measurement of polyethylene lattice parameters by X-ray diffraction is also
subject to the possibility of systemati. error arising from errors in instrument
alignment. For example, Table 6 lists literature values for the a parameter of lin-
ear polyethylene which range from 7.385 to 7.45. In the present work, however, steps
have been taken to eliminate the effect of such systematic error on the branch content
determination. First, the use of the position-sensitive detector, which records data
for all angle values simultaneously rather than sequentially, means that any drift in
the instrumentation affects the entire pattern rather than skewing a portion of the
pattern. Second, the use of the graphite internal standard diffraction line minimizes
the effect of instrumental variables between determinations for different samples.
Third, the use of standard polyethylene samples run under the same conditions as the
unknowns means that absolute accuracy is not required in the determination of lattice
parameters. The diffraction spacings measured here could be in error in absolute
terms, but the correlation with branch content is still valid to the precision of the
experiment.

The most significant area for improvement in the method is in the standard sam-
ples. A wider range of branch content values in the standard samples, as well as more
accurately known branch contents would be valuable for improving the correlation co-
efficient of the least squares fit and for checking for curvature in the correlation.

Crystallinity

The crystallinity values for the three unknowns and for the standard samples, as
determined by density and by X-ray diffraction, are listed in Table 7. Serious dis-
crepancies are evident betwcen the density and X-ray crystallinities, and are believed
to have their origin in the graphite and lacquer coating applied to the surface to
furnish an internal reference line for precise measurement of lattice parameters.
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Table 6. LITERATURE VALUES, A PARAMETER
OF LINEAR POLYETHYLENE o
Author Date a =
“alter & Keding!? 1956 7.385 " e
Cole & Holmes?® 1960 7.40 ERRARRN
Swan’* 1962 7.414 =
Wunderlich & Poland*® 1963  7.40, 7.45 R
Bodily & Wunderlich!! 1966 7.44, SERERrn
Zugenmaier & Cantow'® 1969 7.4, e -
Kavesh & Schultz!’ 1970 7.38g ]
WunderTich!® 1973 7.42¢ RERNEES
This Work 1983 7.404 L i
LY
Table 7. CRYSTALLINITY VALUES BY R
DENSITY AND X-RAY DIFFRACTION d
bensity o Crystallinity, Xc "
Sample (g/cm?®) From p X-Ray* .
MAOTMQ: .
(1973) 0.9395  0.6lg 0.50
(1977) 0.9429  0.624 0.54
MA45 0.940g  0.627 0.55 -
PE-75 0.9143  0.844 0.37 o
PE-76 0.923, 0.493 0.40 R
PE-78 0.9204 0.48g 0.44
PE-79 0.921g  0.49g 0.39
PE-80 0.9213  0.495 0.42
PE-81 0.9]89 0.47g 0.40
, PE-82 0.917;  0.464 0.42 RO
g PE-85 0.951,  0.694 0.69 ]
6007 0.953,  0.707 0.77 DU
6109 0.962p  0.763 0.60 SR
*Specimens coated with clear lacqer and -® 1
graphite. Density values of X¢ are
preferred. !
12. WALTER, E. R., and REDING, F. P. Variations in Unit Cell Dimensions in Pclythylene. ). Polym. Sci., v. 21, 1956, p. 561. p
13. COLE, E. A, and HOLMES, D. R. Crystal Lattice Parameters and the Thermal Expansion of Linear Paraffin Hydrocarbons, Including - 1
Polyethylenes. 1. Polym. Sci., v. 46, 1960, p. 245. -9

14. SWAN, P. R. Polvethylene Unit Cell Variations with Branching. J. Polym. Sci., v. 56, 1962, p. 409.

[5. WUNDERLICH, B., and POLAND, D. Thermodynamics of Crystalline Linear High Polymers. Il. The Influence of Copolymer Units
on the Thermodynamic Properties of Polyethylene. J. Polym. Sci. A, v. 1, 1963, p. 357.

16. ZUGENMAIER, P., and CANTOW, H. J. Indication of X-Ray Wide Angle Reflexes of Substances of Orthorhombic Unit Cells. Mea-
surements on Polyethylene and Ethylene-Propylene Copolymers. Kolloid-Z. Z. Polym., v. 230, 1969, p. 229. RORSEA

17. KAVESH, 8., and SCHULTZ, J. M. Lamellar and Interlamellar Structure in Melt-Crystallized Polyethylene. 1. Degree of Crystallinity, TR
Atomic Positions, Particle Size, and Lattice Disorder of the First and Second Kinds. J. Polym. Sci.: Part A-2, v. 8, 1970, p. 243. - .

18. WUNDERLICH, B. Macromolecular Physics. Academic Press, New York, v. 1, 1973, p. 1.3-154. .
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This coating evidently contributes diffuse intensity (in addition to the sharp graphite
. line, whose intensity is accounted for) in the region of the amorphous polyethylene
- maximum, invalidating the X-ray crystallinity values by making them generally lower
' than the true crystallinities.

For comparison, Table 8 lists crystallinity values determined by both the density
and X-ray methods for six DF container samples previously studied.l The two sets of
crystallinities are essentially in agreement, even though the X-ray method suffers
from greater scatter. The average crystallinity of the six samples is 0.627 + 0.0l by
den51ty, and 0.62 * 0.03 by X-ray diffraction. The scatter in the X-ray crystallin-
ities is believed to lie in errors associated with: (a) separation of the broad, low
amorphous intensity curve from baseline intensity, and (b) separation of the (110) and
(200) diffraction peaks from the amorphous peak. Obviously, the X-ray method, based
on the calibration of Gooalan and Mandelkern’ is valid, but the density method of
determining crystallinity is preferred.

Table 8. COMPARISON OF DENSITY AND X-RAY VALUES
OF CRYSTALLINITY, DF CONTAINER SPECIMENS

Crystallinity, Xc

Dens1t¥

Sample (g/cm?) From p X-Ray*
OLD - 1.5 mm 0.939¢ 0.61g 0.60
OLD - 6 mm 0.9394 0.617 0.67
NEW - 1.5 mm 0.940 0.628 0.63
NEW - 6 mm 0.9430 0.6 0.59
EXPOSED - 1.5 mm 0.942p 0.634 0.62
EXPOSED - 6 mm 0.9402 0.622 0.58
Average 0.9409 0.627 0.62
Standard Deviation 0.0013 0.01 0.03

*Reflection method, no coating.

The density values listed in Tables 7 and 8 for the 1973 and 1977 vintages sam-
ples of container mater1a1, and for the replacement resin M445, all lie within the
range 0.939 to 0.943 g/cm3 given in the specification MIL-P-51431 (EA) for these con-
tainer resins. 1In fact, the small differences observed between the six samples of
Table 8 may not be particularly significant comgared to experimental uncertainty. The
six vary by a standard deviation of 0.0013 g/cm”?, while replicate determinations of
different sgec1mens of a single independent sample yielded a standard deviation of
0.0006 g/cm Thus the difference between the six samples of Table 8 is only twice
the experimental uncertainty. For all practical purposes, the six container samples
of Table 8, and the replacement resin M445, have identical density values.

CONCLUSIONS RN
The three resin grades studied - M407MQ vintage 1973, M4O7MQ vintage 1977, and }
M445 vintage 1982 - proved to be remarkably similar materials in terms of molecular T
weight and branch (comonomer) content. Although this is evidence of product con- '.
sistency on the part of the vendor, a clear need remains for close monitoring of - -
materials parameters to meet the requirements for DF containers. The determination
14 =
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of molecular weight distribution by gel permeation chromatography is a far better
guide than the melt flow index and is recommended for inclusion in a materials speci-
fication. Precision determination of lattice parameters appears to offer the possi-
bility for more accurate measurement of side chain content, particularly at the

level of approximately 1 CH3/100C, or 0.5% comonomer content, which is of interest
for the ethylene/butene-1 and ethylene/hexene-1 copolymers in the LLDPE class of
polyolefins. The X-ray lattice parameter method has the potential for better
characterization of these materials for branch content than the presently used in-
frared method. However, characterization of crystallinity by the established

density method is the best choice for this purpose.

Once these three parameters (molecular weight distribution, branch contents, and
density) are established, the properties of the polyolefin material (aside from pro-
cessing effects) are fairly well defined. The question of long-chain branching has
not been addressed here since this parameter is difficult to assess experimentally.
However, the LLDPE class of polyolefins is generally believed to be essentially
believed to be essentially free of long~chain branching, as are HDPE's, by the
nature of the polymerization reactions used. Only LDPE's, polymerized by the high-
pressure free radical mechanism are believed to contain significant amounts of
long-chain branches, which have strong effects on the physical, mechanical, and
rheological properties. The density specification, however, is judged to cover
any possibility of long-chain branching. A polyethylene with a significant level
of long-chain branch content will always have a density considerably lower than
the specification range of 0.939 g/cm3 to 0.943 g/cm3.

In terms of resin performance, characterization of the three resins indicates
that all are in the range of molecular weight, density (crystallinity), and branch
content for optimum resistance to environmental stress cracking. The two later
resins, M407MQ (1977) and M445, are somewhat lower in number average molecular
weight M, than the original M4O7MQ of 1973. Whether this will have a significant
effect on environmental stress cracking in DF containers is best determined by
exposure tests which are in progress at the Chemical Systems Laboratory.

ACKNOWLEDGMENTS

T..c author wishes to gratefully acknowledge the contributions of
Dr. Gary L. Hagnauer and Mr. David A. Dunn, who provided the GPC data, and
Ms. Judy Brodkin, who provided the densitv data.

. e
o e e S
Pt

POV VPN ST

15

P . . . -
- UL RN . et e T e, .
- A .- . Lo ot et .ot T e el
A et e B e & - PURPUE I T R, Y TP Ty

'b
SO




— T — M T I It Sad —————
S —— - . . A el el it AL PR . . A

APPENDIX




€Ty "SI0 4¥ITWV QYYD

SHAVYDONDIN "ONIZVHO :S¥3IT414N3IGE
‘(s3se) eyjsuey

ONIIS3IL SIVINILIYN) ‘(®sn3IDBJje "SINITAHLIANODe) :SYOLJINOSIA
‘8404 gz "payeliseau)
Afopin ueaq sy (288) BuNOPID EEBIIB [FIUBWUOI|AUS BB UMOUN
‘ucusecusyd 8y)y pue  ‘Jeuuew 8|31 1Jq Ajjuesedde ue U} ey
SOUSLAYIBAOd ‘SIUINUCIIAUS UIEIIED JO BDURSeJd ey} U] "mEejA
20 JUj0d UB|ISEP ® WOJ) UIBIUOD JO 8| |R|JOIBN B |3IONP A |PwJIOU
W UONS O SUN|18) S11314Q ‘A IRINIEN "JSUUSE BL3IIIJG ® U} |19
ALyuenbeay Asy) 8o23Aue8 Uy YBnoyl e °‘Bujmeup plod puw Bujnoeu
AQ (195 4|8 U} SIS} S| ISUS) POYDIOUUN U} PUY B9} J8IUW

®1139nP A ewiou 848  (3dOH) SseusiAyisilod Ayjsuep ubIH
LLE-€9E d 086 ‘AN °‘PJOjsSwi] puw |Bujl
 FLYE C(IDNJIS pue Jelen JO 109u4 pus YIBuBL)IS Y} uUO 48§
Jul) ssouq uowelied AQ 1QNg 6L64 »Z-OC Bny *(Bu3 ‘obp) uqued

‘€ A C(ENDL) P4EC 'JUOD U] BYl JO D044 "JBIEN JO Avyeg yOON

IBNY "WII0ID A "UOAR|D ‘AJUN YSBUON

‘4 'H ‘umoug ! s ‘AsAypedolipueg
‘WIV NI INFTAHLIATNOD ALISNIG HOIH ¥V 40 NOZLVOVIOUd

XWHO CGIMOION ML NI NOILVINNOZ dIT WVIHS ONY  ONIZVMD

LEYPOSBOISII -"ON 01 LEVOOL )

I8 yO8 °ZOB 'ITr ‘L1U3ITV QGUYD
ONINOVYD SSIULS TVINIWNONIANI :S¥3IIIT11INIGL

‘ONILSIL

SIVIYILYN °SINIDYILIA " (BU)nOeUD UC|S0II0D 888J4IS °*NOISOUUOD
) ‘(uojyeBuedosy %I94)e *SINITVAHLIAOde) 1SH014182830

ze+degi »00) ) Jesn (99 40 |}
oLt

‘8304 L} ° $VddWIS BUISEeUDU) YIiM SOSVRIDU|
@0V JuNS BUNIDBI; YY) JO SsBuUUbBnos eyy ‘@douRJeedde D9 uNnS
QUNIDPU) BY) PUB  ‘BIIISIJSIDBIEYD di) MOVJID BYY *  SYddYNS
40 Yo004dde PeUIQWOD ¥ WOJ} 84N |83 23S3 JO 8D jUBYDOWOUD | W
Sy} PpuLIBUBPUN 0O} BpEw USq 0S|V BARY Sidwelly ETTTRRRY,)
40 L9pOowW 1S3 Yl UIsA | (8m peule )} |NSP4 uo)eBedoud %294D ey
‘SOUO PPJ00D AIMO|8 UBY]) BIUBIEIS8J DSI J@Ieeul aoys €|B) IR BW
pesyouenb ey3) ‘(eusaueld u; ‘pue JybBj|em Je|NDB 0w Bujseessuy
yim (11 TWEV]} SOUBIBISOS IS Y)Y ‘BuSeeJdep Slues
ALIBU} ) PUB  °JUBISUOD SOWOIBQ UBY) ° $VJdYINS DBujeeeJdul yiia
AL19)3 U} BISVO.DU| Peeds %OUVJD 8y} ‘S0 Je38w 8y) S0 A)yjuofeow
oyy uj ‘JuebBJueiop Ul SEUe|AYIeA 0d A ISUBP-ACE JO S8)J0S ¥
40 (2S3) BuiNOvLD 860418 |BIUSWUOJIIAUS U0, POUIBIQO U] BARY
soyd|eg posdes »OWJ4D Yl im SVddYNS 101083 AJ|suelu}-8804)8

oyy Jo [V TRY JY XFT-%} ‘Sluew} Jodx® po)J0dedy [V} ul

9.6Z-6v9P0 NSSI1
AVdIdl :N300D

19L-6vL 9 861 AuNw § U 61 A P3I SAyg wAjod 2§ wA(od

QjJOIDJA ‘Pu0ISIOQAY ‘UL I8SH jO deg Isny

‘M "H ‘umoug ‘S ‘AvAypedoApueg
. "INIVAHLIATN0d ALISNIOQ-AOT

TIVANINNONIANI 40 SIIONLS

99069041013 - "ON 01 99050843

NI NOILVOVAONd SDVNI-SSNILS

1IT6 "SI8 ‘POB °‘TOO °"6ES “ITF :1¥IV OUVD
"SINOINHIZL TIVITLVYNIHIYN
*SNOILNTI0S “(uojieBedoud %O®4D  ‘SHIWAIOG) NCEIRL VIR |
uojIoeed  "SNOJLOVIM TVIINIHD) °‘(BuiNd94) LUO|IS04I0) BSOS
‘NOISOBN0D) ‘(suojrdeeye ‘SINITVAHLIA 0D ) 1S¥014182530
"S)04 ET OW)) UOIEQNDOUY
1Y Bu i Buvyd ALjuedy jiubs INOYL A e384 YImouB ¥IOeud
ofeisAs S} SESTBIDU| UO}IBIUS|J0 Buiplow uojlIdoefu] ‘peEe)}
89 |dwes 3Id Y} 4O 80194 YIAouB »Oeud eBeusas EN}DE By} uwyl}
JUEDJ IUD|S SION O O) PBUIN.ISISP BIBA SOW|) UO|IBQNIU} By}
‘PIND)| OAISs8euBBE @y} QuOSQE O3} 3Id BYI MO (@ O} JUS|D}4iNne
SJUNIDONJIIE OZVUD PIOA Aup B 8 IBIBUSE 03 ALUSSEd0U S|} Y}
S Owi3 UOIITQNIU| BYL ‘JuepUedepU; B8EUIE AlSALIRI0J 8 pUe
WIUSPUSTIP (Tes/seles}) BU|) J00J ¥ 6} )QIUXE® YIAOIB %OVID Y}
SliIym ‘(S80S BUISROUDU} YA Bu|SPe.d8p) 1USPUSdIR SE8JE 8|
Swj) uojIeQNIU) BYi 8be3s YIAoJD %OeID ® pues 'P//y ‘Bu)udesd
JOj ew}} UOIVQNIU} US YIoq O PRIBIEUOD 888D04d Bu) ¥oeud
BUL ‘Zeo/esiee® BIN ¥ "0 JO BNIGA | //% 401D, AJ)SUBIU} SESJILS
113U} Sy} mojeg ‘4ovoUdde 82UBHYISN BUNIDVJS 8 MO (T YOYyA
‘suswioeds peydjou-ebpe-s|qnop Bujisn pejsoded €| UOINLOS
0€9-00 (edeB| %01 @ uy  (3daH) susAyiesAjod Ayjsuep 4yBiy uj
yymnould (2S3) %NOWUD 8E8UIE (BIUSWIOJIJAUD JO UOD| IBAISEQO By)
198€-TEO00 NSSI
999-289 d (861 Aew G U ZZ A JowA|od
YOIN ‘PUBIPIN ‘0D way) moQ
‘Y ¥ ‘woeqng
" INFVAHLIAYOL
ALISNIO HDIH NI ONDOVED SSIWIS  WINBNOMIAND 40 SOILININ
$08CO0IZII0LII -°ON Al 908201

OVYN1I0d :NI0DD

wel[) SAINE 33S (°du] xepu] BujsesuiBul "Jdo)) JeN/T8-OL - XIANIAWOD :@®1td DOIVIA

89-1/8/1) Wdd

18

J
T s
OO |

N
PR

R
.




TUOLIROLLNE PAPUITUL SYT 404 SuLSAd 40 |04360D A3Ltenb 03 {PLTUISSD

Deadap aam CAjsuap £ u0i1Putiadlap ALul | 215440 pue Aydeub03ewouyd uoLeauaad
[0 AQ w0 3eZeaayieaeu) Jybam aeproajow yiim buote *poyjaw e ydns Ag buiyosuesq
ULPL S 340US O u0LRRZ1LAa1IPAPY)  TPOyIdu uoLdaosqe paJeajul m:o_>mga 343 ueyl
APk 40T Rgat Saup40 YILUM HUlyILRLG ULRYD JaoyS 40 junowe 3y} butunseaw a0y pado
SLeASD LPM DOYTN UOCIIRSD ARk-x UY  CSaul gul{[RISAA043TUL 4O UOLT40d0ad 4370346
€ 03 burped) Apqewnsaad CALvoydaow 1235440 ayl 40 A3Lae|nbaa Byl 3dnastp yoiym
SAYOURAG ULBY Y dPLS 1a0US SEINPOUATUL [ -3udxay 40 |-3uaing K| 1ed1dAY *Jououowod ayj
TIU U0 aSu0uoND) dul 910 Pydle jews e yltm Suawk1odod 3ua[Ay3a aup Bulydeud S$$3u3s
[PIUNUOIIALD O HOUPISISAL 0 SWADI UL SAIPPIpuPrd bulsiwoad 3SOW 3y 33330 3AL)
SPPLXD 40 {PILIYYD URYT JOYIPI ‘uduLeIuod autyatoljod 3yl 30 Hulydead $$a41S {PIuadw
SUCALAGG 9 03 QAN{LPy JO 3POW AldNL| SO Y] PAMOYS SILPNIS 43L1JeF  "J.0/ Se ybiy
SP Sounirasdual 1P awll JO SpOL4ad papudlIxd u3A0 (3ptaonyyip dtuoydsoyd|Aylaw) 4q

40 atea03s uny poatnbaa Satjaadodd syeruajew Ayl bulwalaIap e PAWLR SL AUOM SLy|

11Y0¥$5229219 3P0) SWIWY
‘p56Y229291 11 30afouqd y/Q *s31qey-snyqt
- dd ge ‘yRel ALNC “82-8 Y1 DHWWY 340d9y |edluyda)

49dsaQ paeyoLy ")

Spaom Ay - SNIS3Y 34077 40 NOTIVZIY3LIVHVHD 12 Lyvd
- 39v40LS SNOILINNW A¥YMIE 404 STVIU3LVW

S35 9311
UOLS$0410T $SA4TS
aua) Ay3ak|oq

pa 1 1 r
uwﬂwwwmzﬁwnmz__z: 43WAT04 40 NO112313S ONY NOTLY 1¥ILIVHYHD
o [GOG-2£{20  $3I95MYILSSEY “UMOII3IPH
v Y493U3) YduP3SIY SOLUPYIIY Pul S|eis3el Away

‘uoLjedt|dde papuajul 3yl 404 SulSaJ JO |043U0D AJL(BNd 03 [BLIUASSI

pawaap 34am *A31suap AQ uoLIPUIWLIIAP ALulL)|RISA4D pue Aydeuabojewouys uoi3eawsad
tab £q uorieziuairoeaeyd jybLom Jeyndajow y3im buole ‘poyjaw e yons Aq buryosueuq
ULBYD JU0YS 30 UOLIPZLUIIIeJRY) "pOYIaw uol3da0sqe padeajul SNOLA3Ld 3yl ueyl
£oeandoe 431easb S43j40 ydiym bulydueuq uleysd 340ys 40 junowe 3yl Bulanseaw a0j pado
- 3A3D SPM POYIAW UOLIILUA4LP ARU-X UY "SILF Bul[]PISAUDIdIUL 3O uOLIu0doad 4d3eaub
e 0] buipea| A|qewnsasd *Abooydaow |e1sAud 3yl 40 A3iae[nbas 3yl 3dnasip ydiym
SaYIueAd uleyd IPLS JJOYS SIINPOJIUL *([-3UIxay 40 [-3uaing A[{ed(dAT ‘JowoLowad ay)
©3Uau0D JAWOUOWOD Jutyajo-eydie |[ewS P yItM S43wA(0d0d 3ua|Ayja due BulyIead S5341S
| PIUSWUOLLAUS 0 JJUPISLSIL 40 SWJ3Y UL sdjepipued bulsiwoad Jsow 3yl -3dee ALl
-BPIX0 4O [BILW3YD UPY] 43YIPJ4 “U3ULBIUOD 3ulajoh)od 3yj O BULYIPAD S$3ULS ejudw
-u04LAUS 3Q D) 3JNYLP) ;O BPpOW A1BN1] ISOW BYJ PIMOYS SILPNIS JaL[Je] ). .0f Se ybly
5@ 53unieaadwadl e awll 4O SPOLIdd PapualIxd U3A0 (aprsoniip Stuoydsoyd| Aylaw} 4q

30 3beu01s 404 pautnbas $31343d0ud S|PLadlew Y} HULWAIIAP 3@ PAULIP SL YAOM SLy)

L1Y0¥55229219 93PO) SWIRY

$31533 a1 ‘v5SY229291 L 3330044 y/Q ‘Satqez-snyty
UOLS04A0D $S3UIS - dd 8¢ ‘861 AN ‘82-t8 Al JYWWY 34003y |PILuyd3y
auaAylak|og

43dsaq pAeYILY ")

spaon Aoy - SNISTY 34077 40 NOILYZINIIOVEVHD 2 L¥vd

- 39¥40LS SNOTLINNW AMYMIE ¥4 STYIdILvW

MO ey " ¥IWAT0d 40 NOT1I313S ONY NOTLVZ[3ILIVHYH)

” 1000-2£120 S333SNYDeSSeY ‘UMOIUIITM
av *433Ud) YIURASIY SILURYDIAK Pul Sleludley Away

‘uotledcjdde papudiul 3yl 404 SuLSdJ JO J043UOD A3L|enb 01 [eLIuassa

pawdap 34am *A31Suap AQ uOLIRULWAAFAD AJLul((PISAuD pue AydeuHOJewosyd U0t Iedwsadd
18b Ag uoileziuaideseys Jyubiam seinda|ow y3im Huole ‘poyzaw e YIRS Aq buiydueuq
Ul1RYD JJ0YS 40 UOLIBZLU3]IRURYD  °pOYIal u0LdA0SQR PaABAuUL SNOLAILG Y] ueyl
A2eunop J83eaub S43340 UdLym BuLYdULLG ULEYD 340US 30 JUNOWE Iyl Bulunseauw Joy pado
~{3A3D SPM DOYIAU UQLIIPIYJIPp KPJ-X UY  “SA1] BUL||PISAUDIBUL 4O UOLI4odoud uajepaub
p 0} butpea| A|qewnsasd ‘Abofoydaow [e35A4D AUl 30 A3Lae|nbas Ayl 1dnASLp yILym
SAYDUEAQ ULBYD IPLS FAO0US SIDNPOATUL *|-3Uax3y 40 |-3uaIng A||edtdh] *aawouowod 3yl
TJUATUOT JAWOLOWOD 3ULy3|0-eydle [[PwWS e yIim Suduh{odod JualAy3a sse burydeuas ssauls
[ PJUAWUOALAUS O] 3DUPJSLSIA 10 Swddl Ut sajepipued Hutstwoad 3sow Ayl “yre3le aaily
-PPLXO M0 | RD{AYT UPY] 43YIeJ ‘4AULRIUGI 3ULya(0A10d 3yl 40 BuLAdPUD SS3UIS |RIUBW
SUDJLAUG 3G 01 BUN[LP} 30 3pow AliL| ISOu AUYT PAMOYS SALPNIS JIL[4PT 9 0/ se ubiy
$e saunjeasdwsl 3P awll 4o SpOLuad papudlixd 43A0 (apLuontytp dtuoydsoydAyrau) jg

30 0HeU01S 404 PAJINbaL $81143G04d S|PLUdIRW Y] HULWASIBP 10 PALE SI AJOM Siyjf

LLYOYS5229219 3P0 SWIRY
pSGY229291 11 123f04g y/Q Salaei-sny(lL
- dd 8¢ “pBEL AINC 82-98 YL JdWWY 34003y [edtuyda]
4304S3(] pAeyIty " J
spaom Ay - SNISTH 34077 40 NOTLYZTHILOVHYH)  ©2 Lvd
v e - 39v401S SNOTLINNW ANYNIS ¥04 STYI4IivW
B a0 S i wn YIWAT0d 40 NOT1D313S ONY NOTLYZI¥3LIYHYH)
—_ 1600-27120 S1I9SNUIPSSe *uMOIaITeM
ay “437TU3] YdUe3SIY SILUPYIIW PUP SIPLIATBY Audy

51533 a4t
uoLsS0440) SSaalS
auatAylak)od

‘uotjedt|dde papuajul Y3 J0) SULSAL 4O [043u0D AjL|enb 01 (PLIU3SSI

pawaap 3Jam ‘A3115udp AQ uolleulwud1ap AJLut||PISA4d pue Aydeabojewosyd uoieawsad
[9b £q uotjeziaajdeaeyd Jublam de|ndajow yiim HBuote ‘poylaw e ysns Aq buiydueuq
ULBYD JJ0YS O UOLIPZLJ4IIIRUAPY] “POUIdW u0(3dU0Sqe PIUeAJUL SNOLABLd YT uey)
Areuandoe 4371e3ub Su9430 youym Hulydueuq uteyd Ju40ys 40 Junowe ayl bulunseaw aoy pado
-1 8A3p SBM POYI3W UOL3DRA44Lp AeU-X Uy "S$31) Jul|[PISAAD433ul O uotIsodoad 433eaudh
e 03 buipea| A|qewnsasd *Abojoyduow [e3SA4D 3y3 40 A1Lae(nbad 3ul 3dNASLP ydiym
SAYIUPAQ ULPYD IPLS F40YS SIDNPOAIUL *[-3udxdy 40 |-3udIng A1|eD16A} *Jauouowod ayy
*JUAIUCD JAWOUOWOD dutjalo-eydie j[PwS e y3tm Suawk|0dod aua|Ayla e BurydPad SSaUIS
|PIUBWUOJLAU3 0 3IUPISLSAU 40 SWAIY ul S$a1PpiLpued bursiwoxd ISOW Y} “NIPIIL AA(}
-BPLY0 40 [PDLWAYD URY] 48YJPJ *U3ULPIU0D Aulya|0h|od Ayl JO bulydeud $S3US |PJuUd
-UDILAUS 9Q 03 UN|LPy JO Apow A[3YL] JSOW Ay PaAMOYS SALPNIS JaL{ae] ", 0y SP ybiy
5e SaunjPuadal 1P awll JO SPOL4dd PIPUBINI UAA0 (apLuon|yip dtuoydsoyd|Aylaw) 4q

40 aheu01S 40y PaLLNbas $31748d0ud s|eLuatew 9yl HULWI3I3p 1P PAWLE St YUOM Siy]

L1Y0V$5229219 3P0) SWIWY
*p55¥229291 11 33al0Jg y/0 *$3)Qe3-SNy |1
- dd g “vB61 AN ‘B2 Ml DWWy 14003y (e>Luyda]
43dsag pJeydLy )
spo Koy - SNISI¥ 34071 40 NOILYZI¥ILOVAVHD ‘2 1¥vd
= 99015 SNOTLINAW ANVNIS 403 STVIdILWW
NOTLNAIHLRIO B I NA ¥IWAT0d_JO NOTLD3T35 ONY NOTLVZI¥3IOVHYH)
v 1000-2/120 S1335NUI0SSeR *UMOT43]eM
oy 1433U3) YDJPASAY SOLUPUIDK PUR S|PII3IeK Auy

$31%43 9417
HOLS0440D $S3UAIS
aud| Ayiak|ug




' ‘u0t3edt | dde papuajul 3yl 404 SULSIA JO |04U0D Ajt|enb 0] |eLjuassa
paWAaAp 34aM *A3LSuap AQ uotiIPULwa3}dp AjLut|ie3skud pue Aydeubolewouyd uoljeawdad

ﬁ, 196 Aq uoirjeziaaideseyd jublam aeindajow yitm Buole ‘poyiaw e yons Aq buiydueuq
uleyd J40yS J0 uOLILZLJIIDeURY)  “poylaw uoLldaosge padedajut snotadad ayil ueyl

A3eandoe 4370346 S43440 Ydium Huiyduraq uLeyd 3404S SO Junowe 3yl burunseaw uoy pado
-|9A3P SM POuUIaW UOL3IDRUA4LPp ARu-X uy “S3LY Aul[{eISAUI4IIUL 4O uOLIs0doud 433e34b
e 03 burpeo| A|gewnsaad ‘Abojoydiow 1e3SA4d Byl 40 A3L4e|nbas 3yy IdnusLp udiym
SAYIULUQ ULPYD BPLS 340YS SIONPOAIUL *[-3U3X3Y 40 [-3uaing A({P21dAT ‘4owOUOWOD Ay}
. *17197U07 43WOUOWOD AUl AL0-eydie |(ewSs © YIitM S4awk10dod audAyla ase BulRIRAD S$S9.3S
‘ |PIUABLOALAUS 03 BDURISLISAL L0 Sw4d} ul sajepipued buisiwosad 3sow ayp -ydejze ALy
~PPUX0 4O [PDLWAYD UPYF J4BYIPJ ‘U3uleIJUOD 3utjaj0A10od Y3 30 BuLyIeUd SSAUIS |PIuBW
SUOALAUSG 3G 0} S4N[1By ;0 3pow A[3yt| ISOW Yl PAMOYS S3LPNIS 431 [4e3  ").0/ SB ubly
$P saanieaadwadl P Awil J0 SPOLudd PapualIxd JaA0 (3prLuaongjip drtuoydsoyd|Ayzaw) 4q

30 3Heu03IS 104 PaANbaL SILIaadouad SpeLadrew 3yl BuLwaIIBp I pawWLe SL N4OM Siy}

. LLYOPSS5229219 3P0 SWIKY
! $1533 9407 “pGSYZ29291TL 3030044 ¥/Q ‘S3[qRI-sni|!L

. U0150440) $$3435 - dd 8¢ ‘pR6L AINC “82-98 Y1 JUWWY 34003y |BILUYd3Y
4 auathuiakiog 13dsag paeuUd LY 9
- SNTSTY 3da17 40 NOLLVZINILOVHVHD 2 Luvd
! < - 39%¥DIS SNOJLINAW A¥YNIS ¥03 STWINILYW
) NOIINGTYLISID QILIKITNN 4IWAT04 40 NOTLDI13S ONY NOILVZI¥3LIVAYH)

SadinY

d SpaOM Koy

—

‘uotjedtdde papudjul 9Yl 404 SULS3J JO {043uU0D AjL{enb 01 (eL13ulssa

pawdap aJam A31Suap AQ UOLIPULWAIIAP AJLul|]e1sAud pue AudeaboIPWOLYD uoL3edwadd
|8b AQ uorleZziaalde4lyd Jubiam senda|ow yItm Suoe ‘poyiaw e yons Ag buiydueuq
uLPY? 3404S JO UOLILZLJUIIIPAPY)  “POYISW U0LIdJ0SGe PIUPUAJUL SNOLAILD Byl uew
£204NDIP 4310Auh SU3440 yILumM Dulydueaq uLeyd J404S O uNOwe ay3 bupranseaw a0y pado
~[3A3D SPM DPOYIA UOLQIPA41p APU-y uy  "S3I) AUl |1PISAUDIIUL 4O uoiIs0doad 43}eaub
e 03 Huipeay A|qewnsaad ‘Abojoydsow {eI5A4D 3yl 40 A314enbad 3yl IdnusLp ydLum
$AYOUPLQ UIPYD APLS JA0YS SAINPOUTUL *|~3U¥3y 40 |-9udIng L[}ed1dAy ‘uaauouowod a3y}
TJUAIUOCT ABWOUONOD UL A0 eydle |ews B yItm Stawk10d0od 3ua|Ay3d aue BuLYdeLD $5343S
1PIUAWUOALAUD 03 ~IUPISLSAL 40 Swadl ul s3jepiLpued bursiwoad 3sow ayj qde3le anLl
-epLX0 40 (BI1WIYD UPYY JAYIPJ *U3ULPIUOD 3UL}I|0A|0d Ayl 30 Buiydeud S$341S |Pludm
~UOJLAUA 3Q 03 3uN|1ey 4O apow A(3yt| ISOW AU PIaMOUS SILPNIS JdL(4B] "I.0/ SP ubry
SB $3uN1P4adwal 1P 3wl] 40 SPOLUAd PAPUHIXND JIA0 (BpLaontiip dtuoydsoud|Ayjauw) 40

30 3heu01s 40y pasinbas SJ1343doad S|eitsalew 3yl Hulwadalap e PawLe St YA0M Sty

L1YOYS5229219 3POT SHIWY
531531 A7 ‘pSe¥22929111 323044 y/Q ‘sa|aeI-snyt
UOLS0440) $534T5 - dd 8E *9861 ALN[ “RZ-T8 ¥l JHWWY 340033 (ed1uydal
aud | A43 9K 0y aadsag paeydty )
spaom Aay - SNISIH 34071 40 NOIIVZIAILOWMWHD 2 Lavd
, o - 30VH0LS SNOLLINW ANYNIS ¥03 STYINILWW
NOLLAGTH1STQ C1LIkI NN 5IWAT0d 40 NOTLIITIS ONY NOTLYZI¥3LIvayHD

b 031 41SSY 1NN
4

1000~2£120 $333SNYJRSSEY *uMOJ3IeM
£237Ud) YI4PISIY SILUPYIJY Pue S|BLuIIeR Away

431 3TSSYTINN

av

1000-2£120 $133SNYILSSPY ‘UMOI433OM
£ 433U3) YD4PISIY SOLUBLIAW PUP S1RLUBIBY Away

g ‘uotjedtjdde papuajul 3yl 404 SULSIL 40 [043U0D A3Lyenb 03 (eLjuassa
pawaap adam *£31suap A£G uoLIPULWISIAP AJLul|e3sAud pue Aydeubolewouyd uoteawsad
y - 196 Aq uor3eziaaidedeyd Jybiam aeyndajow yyim buoje *poyjaw e yans Aq buiyduesq
3 uteyd 340yYS 40 uOLIPZLadFdeJey] " poylaw uo13daosge pasesjul snoLadsd ayy ueyl
£opandde 4310346 Su3440 ydtym Buiyosueaq ureyd Ja0ys 40 Junowe ayj butuanseaw a0y pado
w ~13A3p SPM POYI3W UOLIIRULILP ARPu-X uy 'SALY SUL|[PISAUDL3IUL 0 uoL3s0doad 4330346
e 03 buipea| A|qewns3sd ‘Abojoydiow |e35AUd 3yl jo Ljtaeynbas ayl 3dnusLp ydiym

4 SIYIUPAQ ULBYD 3PLS JA0YS SIONPOAIuUL *]-3uax3y 40 [-3uding A|(ed1dA3 ‘Jdwouowod ay]
©JUAIU0D JBWOUOWOD AuLya|o-eydie |jews e yjimM SIwA|0d0d Bud[AY3d dJe DuiyIeud $S3uIS
’ 12IUBWUCALAUS 03 3DUBISIS3L 40 Swudl Ul sajepipued bursiwoud Jsow a3yl ydeIje 3Ll
. -ep X0 JO |€JLWAYD UBY) J43YIPJ4 ‘UAULBIUOD UL 43|0A|0d 3yl 40 Buixdead $5343S (PIUSW

4 -UBJLAU3 3Q 01 3unjley 40 3pow A[3y1| 3ISOW 3yl PIMOYS SILPNIS JaL|4e] ').0f Se ybry
' Se Saunjeaddwal 3P w1l JO SPOL.3ad pPapuaIxd 43N0 {aptson(yip dtuoydsoydiAyisw) 4g
30 3beu03s 404 PIILNDIL $3LIaadoad S{PLIITEW BYF DULWIIIBP 1P PIAWLE SL HUOM Siyf

‘uotgedt{dde papuajul 3yl 40} SULSAJL 4O {043UOD AJLienb 03 [PLIUISSI

pawaap 34am *A11sudp AQ uoileuluadlap ALut]ye1s4A4d pue Aydeabojewoayd uoljedwsad
13b £q uorjeziaardeseyd JyubLam aegndajow yiwm buoje *poylaw e yons Ag buiydueuq
ULPYD 340YS JO uDLIRZLA3YIPURY) “POYIAW uoL1dI0Sqe PBURUJUL SNOLAJAD 3yl ueyl
£reandde 433€34b 543440 yotym buLyoueaq uLeyds 404s 30 Junowe 3y3 buranseaw a0y pado
-13A3D SeM POYIAW UOL3IRU44LPp ARU~y uy “S3LT 3Ul][PISALD43IUL 4O uotIsodoud 4aleasbd
e 01 buipea| Apqewnsasd *Abooydiow [e35Kud> 343 J0 AJ1apnbaa ayj 3ANUSIP YdOLym
S3YIUeUq ULRYD APLS JJ0US SIINPOUUL *1-3UBX3Y 40 |-3audIng A|ed1dA] *43wouowod ay|
TJUATUOD JSUOUDNIOD 3ULJ|0-PYd|P |PwsS P yIiM Stawhtodod aud|Ayla a4p HuiNIPLI $5343S
|PIUBMUOALAUS 0F 3DURJISLSAL 10 SwJ3l ul sajepLpued bursiwoad Jsow ay] ~yde3le aaLl
-PpPIX0 40 {PDIW3YD Uy} J3YIPJ ‘J3ULRIU0D AUL43|0K|0d 3yl 40 Buiydeud $SIAIS | PIudw
-UOJLALD 3G 01 JUN|tey 4O apow A|3yL{ ISOW AY} PIMOYS S$IALPNIS udLfJel "J,0f Se ubiy
Se S3unjeaacdwdl Ip 3wl 40 SPOLIAd PAPUIIXd JIA0 (IpLJon|4Lp dtuoydsoyd|Ayiaw) 40

30 aheu01s 404 pasLnbaa $31343doud S{P1I3TPW YT DULWIATIIP 1€ PALLE SU NA4OM Sty

11¥0%55229219 3PO3 SWORY

53$33 3411
UOLS0440) §53435
- auatAylak|og

y SPJOM Ay

. NO!LNGIYLSTA QILIWIINN
: QT JISSYIINN

av

N 11¥0v55229219 3P0 SKIWY

*pGGY22929t 11 303044 y/Q ‘sajgel-sni|t

- dd 8¢ ‘9861 AN ‘R2-v8 ¥l J¥WWY 340d3y [eILUYdI)
43ds3q paeudty ")
- SNIS3Y¥ 34077 40 NOILYZIMILOWAWHD ‘2 lY¥d
= 39vH0LS SNOTLINNW AYYNIS d03 SIVIYILYW
34IWAT04 30 NOTLIITIS GNY NOILVZIY3LIVHYHI
1000-2/120 $3325NUd0SSey ‘umDlu3leM

* 431U YD4P3SAY SILUPYDAY Pul S{ELUIIBY Away

51533 3311 p5GYZ2929111 3330044 y/Q *$3qeI-SN ||
UO1S04A03 §53435 - dd 8E ‘pREL A(N[ “B2-Y8 ¥l DHWWY 34003y {PILUYDI]

aua|Au3af |04 42dsaq paeydty ')

spaom Aay - SNISI¥ 34077 40 NOTIVZIN3LIVAYH) 27 [dvd

- 39¥¥0LS SNOTLINNW AMYNIS ¥03 STWI¥ILVW

M He $IWAT0d 40 NOT1D313S ONY NOTLy7I¥3LIVEYH)

1000-2£12C $S3319SNYDLSSE ‘uMOIIIPM

av

€133U3) YDJeISAY SILUPYIAW PUP S[PL4ITeN Awsy




LE6 “1Z6 ‘"SI0 ‘ZO® 'IZy 11d3TV QNVI
‘SINOINHOIL

IVITIVNIHIYN ‘SaIN0IN *(Buyndwa) uo| 804409 (1 BRES
"NO1SONY¥03) *(Buyaayiruene "SINITAHLIANO0d+) :SHO0141¥OS3Q

. ‘sjod
L ‘uouD v @ 30 eBueds @Yl U} 8Q O} PUNO,; UBAQ SYY Sy} pue

Pai1ew)is0 @Q O) dj) %OW4D eyl JO SUOSUew P 8y} Jo epny jubew
JO UBPUO By} PO IqEue S8y B)BA|eus pelv|eds ¥ YR E1 V]
ALIvil0o) @Q (1A 40 ‘pa}|dde Es5a4is oy} uo Bujpuedep J40)ARYyeq
40 88dA} 88Uyl (1@ 0} 8sju Bujaf o ejqedea eq J48yl|e
Liim pynbyy uemb e ‘9%.0 jJuesedd eyy uj ‘Iey) uUMOyS seBy
SOUOZ UPOMLOQ SUO| )} SULBIY BY) JO 6&)8A|euy ‘(e euoz) pinbyy
40 @JUBSQR By} U} S@ JOIARYEQq PUB ‘' (Z SUOZ) %294D Bujmoud
@ ulUIIm PIND| Byl O UojIvsaued JO peeds eyl AQ pe||oJdjuod
2%3 ‘(s ®uoz) 253  g@ionb e1gnop IuBjag eund gejonb @ignop
314813 0) puodsaJsuod SIUOZT 8IJY} BB8aY) SJUBWUIOJ|AUS PiNnb) |
ey} JO BUNIBU By} Ppuv SSIIIS pay (dde ey} wo DBujpuadep Jo)ARYEQ
40 SOUOZ Jofew Bauyl 948 BJaY) ‘eudtAyieijod 30 (253) Buyxowud
ES8DUIS © (WIUBWUOJIAUD Oy} U} IBY) URMOYS BEY YNJOM SNO|ABId
8L6Z-6r¥0 NSSI1
AVdIdrt 1N300D
TGLI-LvLy d 0861 Ony g U 81 A p3 SAyd wAlod 195 wAjod
44 ‘®SNOUINW °SUND
POCZIINYOS Y T3 CW ‘ueyeueys
. "SNOISNINIO
ANOMI-XOVHMD 40 NOILYNINMILIQ ONV MOIAVHIE@ JO SINOZ F3uHL IHL
20 SISATYNY :3INIVAHLIATOD 40 ONIXOVED SSIULS TIWININNOHUIANI
14990101813 -°"ON O1I 149904}

}E6 ‘L1G ‘v0B 'TO8 619 ‘ITr :1¥3ITWV QYYD
T(Bujseyyeam “ONILS3) SIVINILYN)
*(Bu)®deID UO)SOII0) SSBIIS "NOISONB0D) 'NOILIVIAVHE L3IN0IAVHLIN
‘(S31340doad 192 84Aud ‘O11Svid *3dld) ‘(sep) xoJ0d
‘S1SAIVLIYD) ' (Bujpxnu) issoude  "SINIVAHLIIAIOGe)  SHOLAI¥ISIOQ
‘§)04 | ‘POIUN(VAD pUl ‘PRJIO|d ‘paIviNneqQue) BJe 9leQ
TUOEIEP X0 pud  ‘eunsssusd ‘euniededus) ‘'Bundeud 960J4)8 181804
edid 3Jd PNV} ($SS04D JO S8dA} mau eseyy it aejojAva N
1sujeBe u0))D9304d AQ B|QISEa MOU BJUP  SUO|IEDY (dde  J00PINQ
"SUOL IV (VIBU) JBIUM-IOY U} @w}) O 8pojaed Buol a0, seunsseud
pue saunivaedwe)y ybBiy O UOIVUIQWOD ey} SspueBisylima ed)d
IdOH POU} | B8S0U4D-BP | X0J@d J8Y] MOYUS YO Ym paIuese.d edw 93eQ
SLTE-9Z00 NSS!
AVIdOW :N3IQ0D 69-89 d 086} 7“ON |} U LG A 18014 PON
VIO ‘OUYDdA] O ISU] 48] ‘uOjuUYDde )

8L teg4deg} vOOil 488N (89 0 F

‘W CSidaeN
"3d
GINIISSOUD-IAIX0¥Id QILDIL0Ud-AN VIA 3IDIAMIAS 3dId d3Ii1138
€YEEPSOIEII - "ON d1  EVEEWII

. L18 "S)8 ‘1T6 "H1E6 :1¥ITV QUVI
‘SINIVAHLIANOD “SITLSYIHOWEIAHL "SIVINILVW JO 3INOILVY

‘(S1epoW 19D} 3IewsyIeNs “SOINVHIIW JUNLIOVHie) :SH0414182S30
‘8404 € -syewfiod JBYIO YI|M BEN 40y 8QU NS
oq Aew ‘pa3sebBneg 8} )} ‘yYojiym pu® g9 UCAN ‘eus|Ayleijod
Ayisuep ubiy 40 8} INSSJ |eluBw}) yedxe ayy sjuaseudeu
Ai®jenbepe Hoym pesoadoud 8§ uojjyefiedoud xo8ud enbj19j
193uBwuUoJ | AU® Bu)q)JDEepP |Bpow |BD)sddwe Uy ‘pejusodea &y
4031084 A} jBUSIU} BE9UIE JO |8AD| Puw 8PN} (dwe ‘ADuenbedsy 168)
uo 83184 Yimoul »dOeud o edsuepuedep @ pus Suoj )} jpucd Buipeoy
03} Bujpuodae A4BA 0} puncy sem BujRde.D EERJIS BYy] ‘jJuebaelep
U} SUOIIPUOD Bujpeo| DJIWeUAPD Japun &3 | ) aedouad Bu | yoeud
REOUIE JO BWUB) U} PEIPNIE UBQ S8y BuB|AyIeAjod A3 suep UBiH
‘pajuesead 8} £0}3sw|jdowyeyy Bu|seauibud u} uojiebedoud Xoe4D

anbjje; DJWeUAP |RIUBWIOJIAUD APMi& ©0) weulBoud ¥ O Jued

ETLL-ZYIO NSS!

H0v4rl :N300D 8-€ d 1864 Uep | U g A onbByIvy N Juj

(Bu3j ‘uopuoq ‘ouyde) g 10§ JO | 10D du]

3 TV CHOAIND W CH TwaaneH-13
"HOVOUddY DNITIIQON TWIOINIdWI NV ‘3INITAHLIATNOD ALISN3IC

HOIH NI NOILVOVdONd >OVHD 3ANOILVY DJINVNAQ IVAININNOUIANI

yL887901813 - 'ON OJ [ 2311498

S8 'TOB “I¥L ‘LES “ITP ‘BOF :LHITVY QYYD
‘(e4n3iovdy ‘ONILSIL SIVIYILYW) °‘SISATYNY JuNIIvie "NOYWLD33
‘S3Id0JSOUDIN  “ININLIYIYL LVIH °(Bui¥d9s) UO(8OJS0) E68.43S

‘NOISONH0D) * (U0} S04U0De ‘SINITAHLIATOC) 15014182530
‘8404

[} ‘YIMOJD PUR UDLIBWIOS PIOA AQ A|BJ4jIUe 8BF @un|i8; 8y}

N ybiy v ‘803 | 1haeyds 8yl Uy Ia uvadde 03 Bujuuibaq spjoaAa

YIim  ‘yimouB pusl uO}IBWIOS PIOA 0O} UOIISUNIL)} ® Sesoluspun
WEURYOBW 8Y) SOSEPJIOU) ) ¥ (U0} IeBRJOoId 3OVUD JB| |SWe|I8IU)
AQ ede|d €8W@} SuN|19 BYY N 4O SBNIEA MO| ¥ 19y} Sueedde
¥l ‘POYS ) |QUIEe UeEQq SVY eduURIVedde 82U UNE BJNIDRJIS ey}
PUR ) USBAMIBQ UO|}IV|OJII0D PUR INO PO} JIED UPEQ EBY BBIB NS
QuN}dvJy I3S3 JO UO) VU WEX8 BJODS0J4D W UOJ4IDE |8 Bujuueds "os|y
‘SIUGWIE0U)  (RWUeY) JUBJeIP Bujaesy sueiAyledjod Ajjisuep
uBjy e 40 &uew)dads j0 (0S3) Bu| ¥OBUD S8VJIN | FIUBWUOI | AUS
JOj PeUIRIQO LBEQ BABY SdiIySUO|IR|@du  (¥) peeds NHOBud SHSYO

W3S (M) 401DW, A SuUllu| 660418 Oy} ‘Apmis pejduoded U} uj

198E£-ZE00 NSSI

DYNI0d :NIGOD  69Z-SpZ d 1861 Q94 T U ZT A JewA|0d

16Ny ‘@1 403D IA 'UOIAR|D ‘AjUN USVUON

‘¥ CH ‘umoug ! S ‘AeAypeudoipueg
“ANITAHLIATOA ALISN3O

HOIN JHDI3A WVINDITION AOT 40 ONIXOVMD SSIULS  TVININNOWIANI

SLL65.01913 -"ON Q1 GLLES)Y

welil) SMING 33S ( Wi xepu| OuyiseeuiBuj udo)) JEN/T8-OL. - XIAMNIINOD 8814 DOTVIC

19

a g

A At A o

a

e

PRI

e

B

——n



"

L18 ‘TOB "ML CiTY L¥IV QYYD

ONIZvHD S¥3IT411NIQY
‘NOTL1VNINVX3 DIdDISO¥DIW ' (84n3deJj °*ONILS3IL SIVIU3LYW

) ‘(uojreBedodd %oeu4d °S$IO11SvId) ‘(Bujxowu) uojs8OIU0)

§608J35  ‘NOISOMH0D) ‘(S3D08j)8Q¢ °‘SINIVAHLIATNOL+) :SHOLLIYISIA
‘$400 |T  PIPNIDU) IR 0 |CWeS PaJNn}IvJy)
40 uwoybeu 8zvID/%DEJD JOo sydeubBoudjw |VIBASS puUe ‘pesn
SUM UOj}IRUjWEXE D3dOOS04D W UOJIDI|d Bujuueds "saud | AyyeAi od
Ay | susp yby pue mo| yyoq Joj poyuesedd 83 Bujzeud
30 asuapiA)l ‘eua|Ay3ieAiod jo BupXORID SEBJIIS | VIUBWUOJ | AUD
Ul WOW4SD BYY O peadye’ ‘8zwdd a8yl ‘uoijBed poOpPIOA ¥ JO B8IUSIS| X9
ey} JO 8DuBp|A® 12341p ed5npoud O} N0 Pa|JIed U8eq ARy B1s0}

8un3dw4) usbouyiu pinb) *Apnis |wjusew|aedxe pal.doded eyy u]

898E-TE00 NSSI

ZvS3aAd N3ICOD vZL-0zL d 0861 INP 1) U OT A 125 Bul wAjogd

ISNY "B JUOIDIA ‘UOYAEB|D ‘ALUN YSRUOW

‘d ‘H ‘umoug 'S ‘AvAyprdoApueg
"INTTAHLIATOD 40 ONIIOVYD SSIWLS TVINIWNOYIANI NI dIi

MOVHD IHL AV IZVHO V J0 IONIASIXI 3HE W04 3IONIAIAI  1OulC

SL6T6C10813 - ON Ol SL6T60I

106 “L18 'TOB 'v69 ‘IZy :1¥3V QYYD

"1DVIND IVININNOYIAN]
*(Buynoed) U0 60440) $80J43S *NO1SO0YH0)) ‘(8013891 d

'$371108) *(BuiubyIeam. *SINITAHLIATOde) :S¥0141482S30
"$)84 L ‘POWIEU(D 8} Spoylew }E0) puepue}s
woJdy @|1QUUIRIQO  JeyYd ueyl Ayy|qionpoudads jo eeullep aaybiy
v *Aujewoall Buyueyip Ajepim 3O sSuo)Ied)jdde aBylo uj INQ
€43U | YIUOD PBP|NOW-MO|Q U} A{UO J0U BDUBWIO48d ULIA 918(19JI0D
0} PUNO UIBQ EVY PUV BUBBA g INOQE JOj BSN U}l Uesq sey poylew
Siuy ‘piem @33110Q 8y} uj $)¥OYuD jo eduesaud eyl 128319p 0}
POEN &) POYIBW SDURIB|SOI (9D} 43009 uy ‘uoyInios jJuebuoyep
® 30 8%judsasd Byl U BUNSS8JId JULRIBUOD Jepun pley Au)ewoel
D) 4108ds 40 58|})30G BUB|AYI8Aj0d pPEPINOW-MO|Q JO Bduewdsojled

[4: 724 zeudesl »OOL L 42SN (89 j0 8

Sy} SauNsSEBW YIdjym pPeqjJIIsep &) poylew 8 Jeded sjyy U]
703104 :N3Q02 661-164 d 0861 daS-inP £ U | A 383 wh{og
sojem .CQOLDEI—U YyiInosg ‘yjlavued .Uu.— wayd Jd8
D M "1 ‘uvweals M ‘W ‘poomed
‘$3711408 3INITAHLIANO0d 40 FONVWEOINID
DNIXOVYD-SSIULS IVAININNOYIANI - DNT¥NSVY3IN 30 QOoH13IW
88626210813 - "'ON Al BB6Z601

TiS ‘619 :1d3V Qi¥VI

‘(@404ys )30« ‘SINITIAdIde) SBOLdIYISIQ
‘8404 9 -seue|AyieAdjod
JO SPUIN SNOJJIBA UIIM | 18I0p U} PeIeb|1E8AU} @48M @DURLIE (S8
BuU|OBUD EE3JIS  |BIUBWUOJ}AUS O3} uojlepeusbep pue selswep

'@JNIONUIE B2EJUNE  JO E1I8 e Ajeuly ‘abuedy PuNIVIECWe)}
8piM B U} JBe (D epevw &) Bdid pue AU |AYIBA0d UBOMIEQ 8A|SeYPW
40 Bouwyuodw) 8yY) -Ap4jyt ‘@Ip 191 ‘e pue 8)p Jelnhuue

ue Ag pessedcoud sedid paewos uadiAyieAjod yiim peiepiodn|e
sy edid paivod sue|AyieAiod o0} jexdef e38uouod jo yibuauys
dyaB o wsjuesydeaw ayy ' A {puodes ‘PRESNDOSIP S} SE88d0Id
BujIvod 8y} YIIM PauJdeduod aud|Ayjekiod pelIewod Jo QJINIDNJIE
eJevjuns oyl pug eueiiyieAjod pue edwjzuns bd)d ussmieq
Uo|IBWI0S SPIOA AL¥Sd) 4 ‘pajebisanuy A enpiAaipu}  edem
sajjJedoad J)3aYy) puw pado|erep e4dm €3d)d 18xWd9| ©18.4DU0D-uUOU
pue sadid j1awde{ e3esduod ‘sadjd pejeod ouaiAyieALiog
80ddId :N3Q02
oT1-101 d 6161 'I1Bu3l ‘puojpeg ‘'pPi®)jueu)  ‘Bul pinij (Dossy
$6Y ydawoupAH 48) vdHB Aq i1Qngd "6L61 (-§ des  ‘buj ‘uopuo’
‘110D dwy ‘) A ‘pug sedid I0ud |BUJBIXI UJBIU] Juo) U] DOoud
udp ‘ddyo) (883S uoddiN
‘L ‘ojes 4 COURMIH 4 TiIANSI0 W ‘exeuRy
"INIT3dId 3NINVWENS ¥04 S3dId GI4V0D INITAHLIATNOM
aZv90i0i813 - 'ON OI :14 4- 0 T4

VE6 ‘L1B 918 ‘BOYP “IZP 1¥IIV OHVD
S1S31 NOIAIVINIONI NId ‘Su3II4IIN3IOL
"ONTL1S3L
SIVIY3ILVN °(S8SEdJIS  ‘SNIS3IY SEAV) ‘(BuiploW "SINITAHLIANOG
) ‘(83)348dodd 19D48Aude ‘SLDONA0OHd SOT1SVIde+) :SHOL4IYIS3IA
"$384 T Ix3) uUBwuen 03s $aunbiy 403 @ |QRWIOjOp
AlqQisaeasad} Ajjugujwopedd se  Sgy ‘e |qQuwJojBp A|Q)SJeAed
Aljueujwopadd 6% papJyebeds 0 Avw IJOH '(WW £ H10I8We P 8(0Y)
ww 9 ‘p 0} dn ;0 sueewwp ujd pue sAep 001 O) dn O SUO}IBJINP
JOJ 194l mOys S} |NSeu eyj ‘UOIRJIND 1§@} JO UCIDUNy B
S$@ SAY PUT JJOH JO BOUNUJIUS UINISJI PUY ESBUIE |9} JUBIDJWNDIYD
QU WJI9IBP O0) pPOSN SEA pPOYIBW 168} &yl ‘§2) 189 | dowasy)
uy Bu| yovud (1 - ¥FY Bujyeb}isaauy JOJ poyjiew ueAoJd
@ S} 1S3} uojIVIUGPU} ||BQ 420 Uld 8yl Moy smoys dueded S|y}
LYdOSH N3IO0D 61-L) d 0861 AeW ¢ U OL A 1S8|d 489 16ISUNY
NOH Tuuewy) J4o
'NOIAVYENG 1S31 ONV JOVHNIMHS NUNLIY ‘SSIULS TIVILINIYIIWIONED
$HSVA NW3sS  Sav ONY 3d0H NO 1831 NOIL1VINIONI Nid
€6590101813 - "ON a1 665901 )

well) SMINL 335 ( dul x8pul Bujueauybul -udod) JeN/ZB-OL - XIONIAWOD 82114 DOIVIO

20




1E6 ‘426 "SIB "TOB “6ES ‘8OP ‘L¥IIV QUYD

ONIT113AS "ONIXNOYHD SSI¥1S IVINIWNOMIANI SHITJSIINIOL
SINOINHIIL IVDILYNIHLIYN “(S8880.43S ‘SHIWAT0d

) *(Buj ¥2vU) UOIE0UI0) ERIAS "NO1SOHH0D) ..co_aagow

‘SaINdI) ‘(AVe L 1Quewaede "SINITAHLIAODe ) :S¥0LdIYIS3a
‘8)84 9 U0 IdUIOE BWN|OA/PWN|OA
PUB ADUDIDY }§d DS UABMIOQ LOINIIY BY) v (dxe 0} Jdwel v ue
u) pesodoud Buv BYER| BALITIUEND WS BWOS “YOBJD pedeys-elpen
@ YA PAYBDOSSY SUO0 | IBIIUBDUOD SS8JIS-YBiy eyl uj uojonpe.
€ 0} ‘'uun} up  BujppEad| JUCJI) NIOVID Y} JO uojez}djIse|d
100 0y peINqQ}. 3w uaeq [1[V] 109 sjyy -CIRRL LY
wn)aq [ Inba Bupsveudul yiim JUeDd{ o 6@ sawooeq pinby | ey
WY} UMOUS Udeq ey )] TADUD | DY )9 JO JPID BA)IE|O8d JUPB|D ®
81 S48y} ‘"sjuebe )53 aA41d8 Buows uaal “spinbj| BujilemE-mOo|
403 pinbyy Yl YiIm wnaqyinba DjweuAp SO SUOy } | PUOD
48pUN  PAIPNIS UReq SuYy Bud|AyleAiod jo (253) Buj) nowJ4d

S698438  (BlUBWUOJ)AUD Oy} ‘sjuewisedxe pejsodea eyy uj

0L6T-6¥v¥0 NSSI1
Avdldi :NIQOD

9z-6) d 0865 UeP j} U @4 A FJ SAyd whjog (o5 wAod P

44 OSNOYINW 8p wiy) ep uedns (leN O3

sonbowP® 'ZIINYDS Y "3 W ‘ueywueys
‘SQINDIY ONITIINS-A0T ¥OJ NOILJNOS

QINDIT GNY DNIXOVED SSIAYLS TVININNOYIANI NIINLIO NOILVIINHOD

09S6€500813 - "ON al 0956€C04

10L “LI8 “EIP D LHITV QEvd

ONIII8L dILVA SHILJIINIOL
*(uojIvbBedoad »#294) ‘SINITAHL3IANO0M

) C(SO118®Idse "SIVINILYW ONILVINSNI D181D373«) :SHOLAIHDSIQ
‘8334 8 PISEOUIS
8y Suoy 1ub) ysoauy (Yjudw) 48dx® JeylIJny Jo A3 jsesdeu  8yj
‘P8O fds 8Q JIOULND UOIAWNSEE SIYY ‘PIB} ) O)J4IDB |8 (90| By
40 seniva By Auaa 0O} peai sa1040ud @D UNE LU0 BIUP V| QY| | VAR

ybBnoyy iy "OBuD 8 o uojrebBedoud eyy 403 pasynbea ABasua
Yl pue ABUaUd DIIVISOFIDO |0 SY) UIBMIDIQ OPSW B} UOEjJBdWOD
v pesodoud sy} bDujpwoeud sseuys pue uojjljedbudoud aeuy

Jalem ueemiaq ABojwue ue Uo peseq uoctjiejeadaeiu) pue ‘asewAjod
Yl JO SD}ISJI@IONIRYD  (eDjueyddw 8y} Buja ;oAU swsjueydaw
pasodoad ey} jo puw Bujjeinsu) eudAyjeAjod uy [JVTR-T-WEY
JIJIBA U0 SUMITUBII| U} JO UOLIRUIWUXD (@D 4D @ Uy
2vd13) N300 18€-pLE d BL61 °*2Q ‘uoibBujyses
‘SYN wouj @|que|jeny ‘8L6F T AON-OC ¥ID0 ‘wd ‘Jdouww ouodod
YILY 108y NUUY  WOUByd 4309180 {NSu] J43d@|3 juo) duy nuuy
44 "91Qouadd "SAUND
‘N ‘iDpiey D TP tyuiddiqig 0L "D ‘uehonw

INITAHLIATN04 4O

S$I11¥3dONd TVYOINVHOIN OL NOILVTIH NI NOIiVOVdOMd 3384 MILVAM
$64¥¥900813 - 'ON Al 161 pvOL

£19 ‘639 “SPS 183V QYYD
‘(8D2438¥|d 'SONILVOD 3JAILDII0Ud

)} “(sBujIv0) OA13D8I02de "T133LS  "SINIVIdIde) ‘S80LdINISIQ
N FT NIE] c@ouRwuojiad BupIvod uD £3108),9 218y puse
‘SOAISAYPY JO BUOJIGUIQWOD  ‘@unidnals euesiiylediod 0  Apnas
UV 49 @DAJS DJIDJW U0 OIuNWJo u8d  JUe| |8Ix8 y)a eedid
PO19800 QueAYIeA0od Jejeweip-88ie); 40 uea|B 8¢ woj3d|uOsap
v ‘9@21A4088 Oju} Ind sy eujladyd eyy Jeie 3 gseedufepg
08 O} 8864 aunjvuedua) ediyd ey} &9 OJURIE|ERL uO|}upwaBep
eunyesadwal ybiy pue ‘eduels|sad Buyxdeud 888438 ‘A3 11QiIxe(}
‘ODUUIS 68U JD0edw) 9Jun3vuedue) mOo| S8 YINE €813} enb ‘obue.y
P.UNIVIBdWA) BPIM ¥ JPAOD E841 | END JUB| |8DXe BARY O} paJinbey

949 @DjALS8 241249 uo; sujled)d o 8BujIw0d BA}IDBYOUY
1011SN

:N3002 611-Z4) d B.E! ¥) U WB3EISAQ dBY UDeB) (8e}S uoddiN

udp ‘nsjjwpy ‘daod |8d3)S uoddin
IUSOUIH “epiysop ! pndebiys ‘eunwibng

toxiynAng ‘RS IY0 rounqes ‘emuSnAy ljesuRy ‘eneuw)

“INITIAIA IDIAUIAS DIL0MV U0 ONILVOD 3INITAHLIATOL 40 ALITVAD

€6LT6T106813 - "ON QI €6LT601}

iCe “L18 1337V Ouvd

ONINOVYD SSIULS THINIWNOHIANI “SINVIOVIUNS :Sy3ITH1iN3AT
‘(@anyoewdy ‘SOIAISYId) "SISSIULS "ONILSIL TVINIWNOUMIANI

‘(uojyeBedouy LELNET ‘S3NIVAHL3IANOG.) 18014182530
"833J L) “3Id 4O IS3 O) (@|juesse
0qQ 0) wees #JIY) sJuawbes 3J4 JO A} )1iQOow Oy} U} 9E8eeUdu|
8y puw sdy)} %OVJD 1@ §8DWHUNE J4d U0 padojenep uobBaa (34 pPue
IUBIDVUNS) 8%} L -8unIXxjw 3Y} JO Bunsu  eyj ‘8UO| }BIIUBIUOD
Jiey} 40 juepuadepui sowiw @49 INQ ‘POSN  S)UVIILGHINS
ey} uUo pusdap peujelqo Adieyiue UG} }9A O 30 SON| QA
[: IV ‘0 ¢oaubBapg 09 0} §Z efuvu eun)vuadue) ayl ul -ss8020ud
UOJIPA} 108 |QWUBY) PO)IS|ISER-66OJIE @ @q O} pewnsse 6¢ 3Id
40 953 30 YimouB By} "BUOIINIOS JUEIDVIUNS jO PUR BuN)vJuedwe)
40 sabueyd eyy AQ PplopeJpuny M) 8 aeao palbueyd eue
Aey) ‘3 geeuBapg Gz moieq 3|} uo juadpusdap Inq eBuvy moudwu
€ Ul BujAigA UDIVWIOEP JO JUNOWE BYY O Judpuedapu; ISow|e
oue #i1wd YIMOoJIB @y) jJo s8nteA eyl ‘D seaubBapg 09 o) gz ebuey
eunjesadwa) eyl ul "PAINSEIW UBBQ EOY SUOLINIO0S JURIIVIINE
U} PaIs4BUW] PueR JUSQ SUBW|DEdE (3d) PUB|AYIBA 00 A} EUSP-AD|

40 (0S3) Bujp»oeud S69JIE |BIUSWUOJIJAUR JO 8194 YImouB eyy

19¥T-TZO0 NSSI

SVYSIWr® N3Q0D 9rSi-6€S) d 0861 UNP 9 U GI A DS JeIUN [

udp " touyde] 40 jsu] wAobBey

1YBSOJ I ‘Ojouen0 O} IUIYSOA ‘epyg
"ANITAHLIATNOD ALISNIG-AOTY 40 ONINOVYND SS3I1S IWINIWNOMIANI

40 31vd HLAOYD 3HL NO SNOLINTOS INVLIOVINENS 40 103443

€L6T6Z10813 - "ON 01 €1L6T601

€gLe Z84dvE) »0O0) ) 438N (89 o zi wajll) SMING 33S ('Dul xepul BuyJssauiBul “4do)) JYW/ZB-OL - XIONIJWOD 891i4 DOIVICQ

21

el

WAL WY T TP

Vo O

ol




L aAE chen san o g aam et

s Aanse et b b Sar IR 3L v

® SRR e ®
. .

G198 ‘08 ‘€08 °"TOS8 ‘I1TY¥ :i¥3V Q¥vd
SWS INVHOIN

NO112V3Y "ONINOVYD  $S3¥LS  TVININNOYIANI :S¥3N411IN3Al

*SNOI1DOV3H TVIIW3IHD 'SINIDY JAILOV 30ViIHns °(uo)iebedouq

¥294D  ‘SHYIWAIO0D) ‘(Bujndeud UO}SO0SI0) SSONS ‘NOISON¥0D

) ‘{@8dueRISI8aY 9D IWaYDe ‘SINITAHLIAN0de) :SHOLIHIY¥ISIQ
“$404 O) "S2ZWJI 83IVIIU} YDjyYm SPIOA 8S8Y) U} 8Jnsseud
Bu)jpee.ds ¥ S8ONPUy IUWIDEANS Juwjod A ybiy ey) U0} IVWIOjOp
CIYRNL 2) L¥E] Augdwoodow yajym 90Wj)J4n8 uowjdeds 6y} Jeau
SPIOA WO4j B1R) U} SHOVUD ‘uBABMOY ‘euejAyjeiiod A3jsuep ybyy
uj -spueq Jeays BujpiejIjuy  snNY) uojyeziojiseld jJuenbasqns
pues uo}IduosQe JURIDEIUNS AQq paue|dxe 8q ued eue|Ayjeilod
AJISUDP MO| U0 JUBWUOJJAUS JURIDRIINE @Y} JO UOjlIde® Byl
-AjleAay3oedsey eudlAyialkjod Ajjsuap ybjy pue moi u) U0} IBWIOY
¥OBJD PAONPU} A 9IUBWUCJI)AUS 40} sdBls Jue)uodu) AL1@D}3}ud
aJe 582940 pue spueqg J4ways ybnouy) uoglebedoud xowud

VY B1VUISUOWIP UDIYM pajuese.d 84w  $)|NS8J  |vjusw|aedx]
609-909 d 6.6} ‘'UUOD ‘ydImuseJy ‘3dS AQq Land

6L6)F O)-L AN '©7] °‘SuUEB|U0 MON ‘YILE ‘JU0D ydB) NUUY ‘34§

vd 'Viyd|apeLiyd ‘Ajun 1dxaug

g "y uessn|vudo) !y ‘ueljisn)
"INITAHLIATO0D

NI BNDPVYED SSIULS WININNONIANI 40 SWSINVHOIW TVINIWVONNI

STYL6TI6LIT - ON OI SZYL66

BiL ‘91L °"SI8 :idIWVW qQ¥VI
*$378vD NOTIVIINNWWOD3IT13L “SINIIAHLIATNOde SHOLLINDS3A
‘§£404 y -pojuaseud os(e
s} sajy4adosd (wosAyd 4ayIO PUB BJURISIEdJ DuxdowJD Eseuls
|QIUBWUOL | AUS  UO 308443 8} ‘ABuaue uojivwabep ;O UOHIVIND|BD
‘§18A19UV DjweudApowseyl} pez}.40indwod v yBnoyy paujwidlep uaaq
sey spunodwod aua|Ayiedjod Bujyjvays ;0 §0)Iuedoud |vujj uo
‘aeXjw (BUIBIU} ue U} 'uojlupeaBap Bujyssedodd 0 eduenyjul
14 '6Z-) 6T
d gL6t ‘16u3 ‘uopuo 'IsSu] Jeqany pue IsEtd AQ (and BL6) OZ-8
des ‘' Bujl ‘uwopuol ‘Juo)l Ul  *3II] T UNWWODB|®| U} Ise|d
Z}IMS ‘RABUGYH ‘JN3J 8P| QUED uojuN
‘NP ‘e ey ep

*SONNOJNOD DONIHAVIHS 3IN3ITAHL1.10d
40 SITLYIJONd TYNIJ NO NOTLVAVHD3IA ONISSII0Ud 40 IONINTIN.
€L8ETECO0BI3 - "ON QI ELOETO

S8 11337V Quvd
*(enB)31vje ‘SINITAHLIAIOCY) :SHOLLIUISIA
‘9404 9 “sSjusbe BujxndeID-8884)8 30
eouesead oyl AQ pasuenijuj A131ea4B €) yoyym uojiebBedoud Nde4D
O} 8pwe| A18IBWIILN UDys eunidny  puoq wod¢ Atujew Buis|Je
wsjuBydew 8Jnijv) OUo INO0 3jeaedes 0) PeIduwd) e ARy EIOYING
oyy ‘s@J4n}vsedwe) oM} Bwes oYyl 3¢ juebe Buixndeud-ssesls
40 IUBA |08 uj 19y} O) pPeJedwod @q ({iIm seunjeusedue)
IUBUIBJIP OM)} @ Jj® uy JO | AR oy ‘oue|Ayjefod
40 §8dA)} oM} Joy Duypeoi [BxBjUN U} enBjiey D3NS
XT1S-9600 NSSI
0vJ0dY :N3Q0D yLy-69y d 6461 ‘D0 ‘uoiBuiysem ‘wey)
1894 puw 390D Bup AlQ °‘D0S weyd wy Aq |and 6.6} ¥i-6 deS °DQ
‘uocjBujuysem  ‘YIGL) °"D0S WeYD wy 8yl O 188N |IEN 39 pejuese.d
dud ity A gdead way) 1I168ld 3Iw0d Bug Apg 20S weyd wy
20 ‘uoiBujyses ‘SEN
‘WP ‘uewssyu)y °p - ‘sedez
*SAINIATIOS OGNV SINIOV DNIXNOVHO-SSINLIS JO FONISIud
3HL NI d33¥D WIXVINA NI  3NIVAHLIIATNOA 40 3ANDILva  JILVLS
088ETEOO8I3 - °"ON QI 088EZO}

L18 ‘618 :1¥3v QYD
*(@4nyovJy

‘SWII4 SO2I4SVId) °(0unidedie "SINITAHLIIANODe) :SHOLLINIS3IA
‘8434 L  CON|BA JUPISUOD
Ajdeau @ O} JJO (©OAB] O} SPUe) Saunssaud 1semo) ay3 e Jo
*@J4nioedy O jujod 8yl O) dn 8ERIJDIP O} SANU|IUCD Byl Ie UeY)
pue seswedJdap A||ejljul SS6J3s a8y} 'Buyxndeud AQ 84nDD0 euN| |9}
8.40ym S9uNssaJd mo| Y ‘pajew}Ise aq Ajuo ued A} | 1QeIsSu)
Jo jujod 310Ex® OY} Pue xO(dWOD 8JoW YONW 8} A3} IQuIsu}
8y} JO UOIVIND|IED BY} ‘JULVISUOD J0U S} SS0JIS Buy yeeu | Bue
ay)y Ounssaud JUPISUOD 1T UOIR|JU) Bujunp eaduys ‘UO} SUB) X
[@pxejun U} SUNDD0 A3 || IQeIsUl 8yl Udiym 403 Ieyy 48y euo’
In0qe 03 {Unba URJUIS ® ¥ dOIUD (B1xV)q |enbe u} undd0 PLhoys
Aji11Quisu) ug 3jeyl Idipead ued euo ° g//1 Pue |//1 SIuRiJeAU}
uyeIs eyy AQ PBUBAOD 8IWUNS By} JOA0 LYonw AueA  Jou
S20p SUOjlRWJOJBP (VWS U0y UO|Iduny ABusus (e|juelod uUIB.S

Yy 19y} UO}ICdWNESR By} PUL UCIIENDE BA43IN}§ISUOCD @ WOLY

XTLS-9600 NSSI
OvVO0OV :N3Q0D O08y-SLv d 6164 ‘00 ‘uoiBujysem ‘weud
15e|d puw 120D Bup AQ ‘00§ weuyd wy AQ 1and 6.6} vi-6 deS ‘0@
‘uc3BuysEA  ‘YIELI 'DOS WBYD WY SY} JO IBeW LIEN IV pajueseud

ded ‘v A Jdead wey) 3Isvid 1303 Bup A1Q D0S wey) wy

00 ‘uciBujusen ‘SEN

‘P ‘sedez W P ‘uBwesiJd)
“ANIOV DNIOVHO-SSIULS 40 IONISIUd IHL

NI NOILVIANI MIONN S133IHS INITAHLIATNOJ JO MOIAVHIG 3IWILIIIT

TBBETEOOVII - "ON OI THBEZOY

veLe ze4dues v0O) ) 4OSN (B89 40 9} wel]) SMINC 335 ( oul xepu] Buj.sasuibul “4do)) JPW/TB-OL - XIAGNIJIWOD 88114 DOIVIQ

22

N TG S

PR 1B T WP S

AP AP A .IP WA TR T G 3




e Sas Sha fa Be

P——

S8 ‘y08 ‘TO8 ‘iTH 1H¥IIV QUVD
*(BUNORID UOLEOLI0D BSBILS ‘NOISOHN0D) ‘(®4nydvJ4jy ‘SUIWAIOD
) ‘(Aasjweyd  ‘SIN3IAN0S) “(Si1E0) S118US] “OBNILSIL SIVINILIVM

) (80uw38EeYy | BDIWAYDe ‘SINITAHLIANOD® ) ‘Sy01d18IS3Q
‘804 g8 pinbi| BUINOVID-EEOUIIS U| BEED BY} B USY] SJOW UBAS
POUBSIIOUS B) NI YY) ‘SUBDIPOP JO SUBXEY 88 YINE SIUBA|O8
ul ‘SUO| JIPUOD |BIX8|Q JBpUN A{UO PBJINDD0 BU|YOBJD-EE8JYS
Iy} Bujeq O)U} OWED SJI0I%I0) BY) Aynm Jee|D sswooeq
11 ‘BuUjIse) Wl IJ0yS JO  PeNUDEepP USIQ BARY A| [BUOY Y PRI
816883 Bu|)NIWID-BEBUIE BDU)S ‘UOESUBIX® |EjXBIUN JO @8eD
oyl uj ueyl I|Ieyduad suou yonu s§ Jusbe Bu|NIBID-SEEJII6 O) B8np
109330 BSJ9APY Oy} IvY) punoy By 1] ‘sjueBe BuiNow4D-BS84}E8
40 s2uasoud 9Yy)y AQ PpoIde, e yYONW AueA OBR B} wWejusyOsw
[ YT ‘8839 daeJud MOiE AJBA JO ‘SPEO| | BWS }¥ JIUG)Juoduy
SWODOQ BUOINGIJJUOD BSOYA wWSIUSYOew @ Aq pejluesesdes 8q
UBD SUNIDBY BLIVIJG ITY) UDISUBIXE (EBIXBIUN U} Bnbjiey puo|
PUAP JO SUO) 3} IPUCD JOPUN BUBWA|0d O GIJA)} JUSIBJIP OA} JO}
UMOYS UBeq SEY 3I] " IUSWUIOUIAUG PUD 8UNIBIICWEL JO U0} JBU|QWOD
Yyoed J4oj Bujpeo| (9IX9UN  JBPUN PIUILIGO VIR UNIDOVIS 30
JUl0od 8y} 0) dn W)l JO UOIDOUN} €@ SU WIEPp daeud ‘A (1eD) 4| Ddads
240y ‘SOUNIVJIECWAY OM) BNES Oy} 3I¥ Juals BujxOVID-E80418
4O JUBAIOS U IRyl O} peswdwod S) SUNINIdue) UL IP
OM} 3@ J}¥ U} JOJABYIQ eyy ‘pueiAyreijod 4o sadAy onmy

JO) pejuesaud 949 VIEP BUNIDEI}  BISY PIQIJIDEBP NJOA BY) U]
BONSOY
*N300D 66Z-68i d 8.6} ‘da ‘uoiBujusen °‘SOv Aq |and “9L6
vi-i) des ety ClweIN  ‘YiBLi  ‘SOV SUl JO 189N By} 1w dwAs

@ WOJ) U}V |LOWOJUIBW JO A} LIQRIRA ‘G U 485 dwAS SOV

. 30 ‘uojBujysen ‘SEN

‘M) ‘sedez ty TP ‘UGWSS | 4D
"SANINNOYIANI TVIINIHO SNOT¥VA NI

NOISNILXI IWIXVINA NI SHVE INITAHLIATNOd 40 YOIAVHIG INILISI

LOSTLEO6LII - ON af LOGTLS

TTY "4y C9¥ ‘TTY °LIW '1¥ITIV QHVI

SINITVAHLIATOL
AHO1IA- UV INIITUN-HOIH-vHLIN ‘SIvid3iivwoie :Sy3rd1inN3al
‘(enByrey
‘ONELSIL SIVIBILYN) ‘(Bupnuys804D  ‘SOILSVId) ‘NOILVZITINILS
'(8100)43 uot 3w pule ‘SINIVAHLIIA0de) :S¥014180830
‘8304
(1) ‘pabueyd | 1® 3@ J0U BEm DU XOBILD SSOULIE |BIUBWUOJI|AUS

o) U8 | 8 TR 31 U | | 9Oxe S¥) 404 o1q}) suodsed
K YD )ym PuUe | R} JOIEN Sy} PBZIJIDVUEYD YOy A} ju) i iwisiad
Pe} QI ‘D43 LNISYdESUOU @yj S@)iusadosd enll) 19y B8yl U] sSUA

-6 ‘@) S@jjaedoad |evjueydsw v} sabuwyd {ews ‘pejoadxe
] *ALaybiis  peusiulwp A jpsualuy (SxvS) 4@811was Ay »
@ 1bug-| [PWE PUR PISEIUIDU| A |SUBR "PAQIOSLQY eudm  EPINLY  BY)
8y -sdNoJ4B | AuoQued Jo edueueadde eyl 0) anp Ajjued; jubys
pese@auou} uoyj3daosqe pingj Jo  aiey eyy ‘S IUBWB INSPIW
BujiovUDd SBS3JI8  |VIUGNNIOJL|AUS PUBPUEIS pue ‘grusweINsdew
enb19; (edjuByoRw ‘sjusweunsesu s@4 yuedoud {edjueyoew
ojweuAp pue EIRY Y *Ad3ewod)deds OIQISIA-10L0}AB N
pus peJwJdjiuj ‘Adjowiuojed Bujuueds (9 IUBUS 4P ‘49131908
Aod-x @|0uB-8pIM PUe S(BUR- | PWS ‘SIUBWOINEYGW A)|SuUep ‘9ipew
snoenbe ;0 UO}3IdIOSQE ‘@DUSLORSL Uides UOuIDeLe ‘S8JINIOVI Y
[ 2L T NP Aq paJoidxe oson susiiyieilod yBiem ueinOeOW
YO yeJ I N U0 UOJILZ|| IS UO)IVIPeJ J0 830940 oyl
Y0E6-1TO0 NSSI
oguwenr
‘N3aQ0d ‘9L6-268 d 6461 INM y U EC} A Sey ue o Pewold
ssen ‘ofbpjJque) 1IN
‘W CH ‘esoy I Tl TwneqenN
‘INFTAHLIATNOE LHDIIN MYINOIION HOIHVELIN
40 SITLIUIAOUd IHL NO NOILAVZEIIMILS NOIAVIOGVY 40 S103443
96€19016L13 ~"ON QI 86€E1 06

TO6 ‘CZy “LV8 '19% 143V QYD
SIVIdIIYNOIB :SH3ITITINIOL

* (spJ4epuel§
‘ONILS3IL  SIVINILWN) ‘(aydiea Je|noaon ‘SINITAHLIANOG)
‘(siuvidw] (¥2)8unSe “HNIYIINIONI T¥vDI0INOIBe) :SHOLJI¥ISIO
‘8§04

4 ‘POYIew PJISPUSIS B B8R T} OZ O 99)) wwo) WiSv Aa pesodoud
Bujeq @UO By} O} JVU| W8 S| PUB MO|8Q PBU} (INO 6} PeAo|dwue
SARY BJ4OUINE BYI POYIewW ey} ‘83yBlemn uvNDB 0N BIN|OSQE YA
U0} W DOSEY BALIBLIJUSND Aug JNOYLIA "S8Dpui IuBjea Je|NOS|0W
se Ajuo pesn ©q pinoys ‘SUOJ ) |PUOD POZIPIBPUEIE  JBPUN
INC POIIIYD  'SIUGNSINERSW A 6006 |A Jujod 8 Buys ‘sJonA jod
IYBISA 9 NDJB|0W JBMOL J0) 0319 Iadoudde 84w YD IYm spoylew
AQ PRALJSBD SUR SOIUW|ISe PESY) USYA JI0Jue U}  Aued)jubys
8q Aem sSjUMMBINBEAW KA} 180DSIA Jujod @10uE wouy pauU|I®IQo
(3dMMHN) eueiAyieAiod juBijen 4windeiow ybBjy eain o JyBjea
JEINOe |0 PejswiIte Byl 39yl INO Jujod O} §) SI0U Sy} 4O
esodund ey} *59) Jsedosd sseyl Bujziw)ido pue Buj | |0I3U0D 40}
POpPOBU EB) Les0Ql $SNUINE QeeOl JO JOPUO OYY 4O JyOjem s NDGOW
Bujujwaeyap 4O POYIBGW UOIIED| J|O8dS @(Qey|es @ ‘auBien
Jeinoajlow yBjiy B1) JO UOKIDUN; © 848 S8 14edoad @|QUUISeP
asayl Jo Auem Bsnedeg *Jeem  puw BuNDYID §S24IS  ‘desud
O} @OURISIER4 JUS|(BIX® YIiMm (B IO JURidw) uUe £9 8#DUB)Idedde

apim paujeb sey eueiAylefod JybBjea aeindeiow uybi1y evsIIN

Y0E6 -1 ZOO NSSI
o8unNer

'N300D #Z8-128 d 6464 TS G U EI A S8y us8lEN Pewold N

30 ‘uoibujysen ‘SEN

‘D P uotlig T CH “Jeuben
“ASN ANVIdNT 804 INITAHLIIANOd

UO)INI0)JIDIeP  |EDJURYOeW  JuED) JjuBie Ajuo el HYLYRY 17 .{ NPT AHDIINR UVINDITION HOIH wiiIN NOd aoHLiaN NOILVIISED3dS
491 j)® 8UN320 yYoym  Bupnuy | -S804D  BU) VIS Y] jue) s | Suod yy82Z6Z16L13 - 'ON QI rr9266
sAea e eJon (wna3oeds 2)wvuAp puw  S®)aadoud 0} |sue)

[1 7% J. tgudu6i 0O} | 106N (89 40 OZ - well) SAIN 33S (~Dul xepul Bujsesujbul -Idod)’ J4ew/ZB-OL - XIONIdWOD ‘W21 4 DOIVIQ

P P

AR i S

-

Sede

L, Sl




S8 "v08 "ZOB ‘108 ‘199 :1MITV QY¥VID
NOIiYWN0430

TVLSAED JFTONIS  "ONINOVYD SSIHIS TVINIWNOYIANI :S¥3III1INIOI
\ ‘SIVOINIHD 'GIUVUINI °AdOISOYBLIDIAS ‘(5308380 °SIVISAND
) t(BU) ¥O9J) U0} SOUJ0) 88843S  "NOISONEOD) °‘SiD3443 TYWHIHL

..oc.nen.m pue  BujnreiQe ‘SINITAHLIATOde) :S¥01d41482530
‘8304 pi Al |9} IulduRjeud peIde}je
°q 04 SuUOIBe4 BuU) | {B}SAIDRIIU} BY) PI|PBARY S8 |PNIS |E¥DjuUBYDLW
JyWeUAQ ‘peo| GUISEIJIDU} YA 8| 9|UBI0W PEQUOS JO JUNOWR 8y}
U} SSESUDU} UY 8} 48U} IBY] PBIEIIPU| SPRO| 3JUBII S IP JOpUN
Uo)IdUOosS JO SIlUBWS.INSEOW PeJIRI U] S IUBWUOU ) AUD OA | 5504008
oYl JO eduesedd oY) U} PIJSINID0 JBAR| @OWuns snoyduowe ey}
Jo g@ionb e iqnop IyBjJg UOjIBA|OS $8I0ND BIgnOP Jj8 18 Ppue
‘snodualowoyu) @q 0} PuUNO) 0818 SUM UOIIVWIOep |B3SAud 8|Buls
‘Sa4nieuedue) BuISESIOUL UM 28B8JIDOUL O} PUNO SEM 31085,6
Syl ‘ujebBy A (sNOSUBBONOYU| PBWJIO}BP SBIUBWUCJS|AUS 8A|EEa.00e
u} URBJUP SW( I} Uyl ‘88394 UJBJIS JBMmO| 3@ Jusujwoud
PJUOW SBM 12038 sunIvIadwe) BYy| "uNIvJIadue) yIim peseIuddu)

3108449 SjU} PUe  ‘JUBWUOJ | ALS BAISSbUBBE bBY) Uy Jnd20 O} mc&o»

s9M UOIIR || 2q) 4 " SIUSWUOJS | AUD BA| ES84B0eUOU puw 8A)S5e0.u00E
Uy 9 soaubapg 09 O3 gse94bapg Ot woJj OujBuvy sainjviadus)
19 UMRJID SBA  BuUB|AYyjeAod '‘Sjuduy edxa peajdodaas eyy ul
G668-1Z00 NSSI
ayNdyP
‘N3002 6L14-L91) d 8165 G4 Q93 ¥ U ET A 10S wAjod |ddy
OjUD ‘PUB(BAB|D 'AjUN BAUBSEY 180N BSU)
'H °d ‘L1989 ! 'd ‘juos
"403443
UNLVYIANIL  INITAHLIATOD 40 ONIIOVHD SSIWAS TVINIWNOUIANI
68L9€S06L13 - ON Q1 68L0C6

.& W R [
v ) .-
€6 “L18 'TOB ‘1ZP :1BITV Q¥VYD
‘ (doeud
‘ONILSIL SIVIYILYW) ‘SAINDIT ' (Buj»n29d) UO}S04I0D SSANS
‘NOISOHY0)) * (U0} 804U0De ‘SANITAHLIAT0d) :Sy01dI¥IS30

‘8404 € "PIIOS 8Y) oA 0)
pinbil ayy jo A3111Qe eyl Bujujjap Jejeweuwd ¢ $HSYO W3S PILOS
84y} uo pinbjy Byl JO JUS|D| 80D Buipraads eyy Aq pue pinb)y
8yl 4O A3 80281A oyl Aq peujwselep AjeBuey ey pInbit ey
30 AJIA1ID0Q U0y UOUBIIID BIUL CJOIABYDQ BUN| |85 8DUeN| ju)
J0U 880p Pnbj| 8Y} SNY} PUR SBEEEJIS MO| I8 UBAS® AXOiIhb
AL3ue)ogine sx09ud DBuimouB Ojuy MO| 4 O} @(GQUUN BJ8 SPiINby |
eS8yl 9sNedeq S| BiIU} IBUI PEAS||8q 8} ] ‘4|9 U} POAISSQO
@S0y} O} Jue|jwis 8)|NSdJ 0ONPoJd spinbi| BAIDBUON “9SED 389
SjU) U} @104 JUBD|JIub)s 8 Auid B40jRJ0Y} I0U S0P PINDIL ey)
‘Sl1eAsad J93}9] BY) puB  ‘Bupndeu AQ 8JN| 9 YI IR U0} I8dwoD
Ul S} 553 ‘sesseuls ybjy 9 pue !yoeud BujmouB e o3u)
MOl O3 pinbil 8y) j0 Ayjiiqe eyl AQ pa|043uod Ajelie| )
BUN| 19 0) GWI] °‘SOSESJIIB VIVPOWIAIU) I¥  8JINDD0 IS3 seIoNnd
oLQnop yBiag eund ge0NDb Biqnop JjaI$ ‘S9BEOUIS MO )Y
‘PAazIUBOD@Jd USBQ 9ADY JOIASYSq JO 83dA3 894yl °‘sSpinbj| ®Aj3IOE®
JO g4 *§389) deaJsd (Epxeiun Buisn pPeipnIs ueeq S8y Sspinby)
Buj | (emsuou ‘Buyjoeeuuou Ul suelAyieAjod jo (DS3) OBuyxnomad
SS8UI8 | PIUSMUOU AU  B8Y) ‘sjusw|Jedxe pejyJodas eyl uj

8LE6LZ-6¥Y¥0 NSSI
AVdIdl N300I
O4L-gOoL d 6L6F Jdvy p u (1 A p3 s8Ayd wA|og 1DS wWA|0d
44 "esnoyires 8P wiyd ep Jedns 318N 23
tOCZIIYOS 1Y "3 W ‘usysueys
*AON3IOI443 GINDIT
WO VINILIYND :INFTAHLIANOD 40 ONIIDVNMI SSIULS TVININNOUIAND
IPLSVY906L13 -"ON QI tPLSYE

L19 ‘S19 ‘119 :(1¥37V Quvd

(2310) NOISHIANOD ADYINI TYWHIHL JYOHS 430 :SUITIIINIOI
‘(suoj)ied) (ddy "SIOIISYId) ‘NOILVHINID

‘SINVId ¥3IM0d O1810313s) 88014180530
‘$J)04 § ‘SwaleAs usemod
JuspeJd jewaeyy UBedo Los pe1oadxe S0yl JO BAjIeIusse.dey
[ N1-7.3 SJUBWUOJ |} AU] *{ejede pue ‘eueA3ngAod *3dOH
uo uea)b oLn eiep Pfulnoeud S6841S, . . BpyYw vadde puv selisedaud
8| )6ue} lefueyo uojsusw)p .ou:u:u wybByem 40y peIRINQE) euw
$U0} }OVdY ‘sAep LT} O) dn spojued J40) BuURINQOS| puw ‘suvdoud
‘Qjuowwe PINbi|  ‘JBIEM BES ‘JUIE U} BIBJIAING BIVIADE KON} 18D
pue  ‘uo|Au JewA|0doD |BIEDOE ‘'OAd ‘eueAyngAiod ‘eue|AdoudAjod

*3d AJ3suep ubBjy Jog ueAlbD eue BIEP 13160} pPOIVIS|80DY

C6¥1 -¥600 NSSI

194418 N3IO0D L1-6 d 6L6) AW G U BI A BDUBWUO B JO}ON

uojey BO0H ‘AjUN L3V 914

‘N ABUJJOBD IJEH 'H WEL(LIA "JISEH 3 SENOYL ‘ONueH
* SHIDNVHOX I

AV3IH 2310 03123r08d ¥O04 SIOIASVId 031231738 40 NOILVAIVAI

S$909606L13 -°"ON Ol 659096

d¥3IMod *(@J40YS § 0

98LY ze4desl v00lI40SN (89 40 €T we3II) SMINZ 33S (°dul xepul BujuesujBul °4dod) JUW/TB-OL - XIGNIIWOD :8@11Jd BOIVIO

24




6i8 ‘S18 ‘YOB “ZO® ‘109 :1¥3IV QuVD
. SIID0TI0OHJINON

INITAHLIAOD SY3TJIINIAL
*(uojyepwaBeq ‘SYINAIOD
) ‘SUIBIS JIL1IHINAS  ‘SISATYNY AVE-X '(94n3IDNJIIS  “SIVISAND

)  “SONNOJWOD NIDOBLIN " (Buiydi3e 'SYILSIATOCe) :SHOLJIYISIO
‘8)04 B A3 jA1100 (198 S} @80 O) juebee. eA}jepealep
[} Bujsned ' 84nd20 Bu ) yovad 85884318 (eDjwayd sJ4eq)}
13d POJUS) IO U} IVY) PESO|I8)p JueBesy SiUl  JO  SUOED) | ddy
‘13d 4O} ) paw uo) yepeubap SAIDI 08 e 89 juaflee.y
BSIYY JO SINIVU S|QUJIOAES Oy} SSIED|PU}  YOURESed 4B} |Jve
20 Juby | u) pus ‘Bujyae Bujune UNID0 JOU BBOP UOCHIBZ} | |B}8AUD
Iy} sSAOYES o.M viadwd) WOOJ4 318 Pasn eujwue Ayjew snonbe %Oy
40) wlieQ ‘uoIePRIBep DUl NP U0 IBZY | 183ISAUID PRONPU| - JUSA |06
4O 3 INB@I W 8q O3 Ajani| S} BuUIYyDII JBI 49 PUNO BJINIONILS
SuUy | 19184A4D ay) edus ABooydiow |34 82)48)0840Yyd 0} sjuebee.
SUjWe 688yl O SwOs Bu|sn JOo PINZITY 8Y) SOIED|PU| UD} IBAISSQO
siyy “13d 92} | 19ISA4D puw Fpusbep AISNOSUR)|NW|S SUO|IN|OS
sujwe SNoBNDY O SUO) JCJIIUIIUOD UIBIISD JEY) MOYys wj3ep
UOEIDEJSIP ARu-x puw 880 -i1uybjon ‘oujue|Adoud-u snoanbe %Oy
pue s.und puv sujue(|Ayle snoenbe XOr-%0L ‘Sujweliylew snoenbe
%OT pus ALOKF SPNIDU} SEUjWe By) “308IUL 819¥8Aed  Bujase|
‘su0 004 PIISPIO E58] AOWEJ O) S| OA}1ID8[qQO oy) - ABo joydJaow
(13d) (®reeyiydane) sueAy3a)Aod J0 uoy 18B) 3seau)
Yy 2045 SIURYDIS SAIIPPVIBEN BA}IDS|98 ¥ PIUjWEXD UIeq

OATY SSUINE Auswm|Jid |SJBASS ‘Sluew)  adxe pejuodes eyl Ul
AVdI1dP® :N300D

9961-GC6) d @L61 AON I} U 8} A PpP3I 8Ayd wA|od 2S5 wAlod P

"SINIWY "31VIVHIHG IuIL

L8LT teide6t p0O04 ) Josn (99 40 9T

S§44031S ‘UUOCD 30 AjUN
‘d P C1ied 3 D “leems
‘SININV AUVYNIND ONISN

(3LVIVHIHdIYNIL INITAHLIZ)ATN0D 40 ONIHOL3 TWOINIHD 3AILD3NIS
9€BI 1206413 - "ON QI 9€8) 16

Gi8 “»08 ‘TOO 'BOY :1¥IIVY QHVD
ONIT13IAS QIDNANI-S3YLS :SHITJIINIAT
*SIN3DN3L130
*STIVIINIHD  "S3INOINHIIL TVIILVMIHIYW ‘ (Oupxno®u) uoysoduso)
88043S ‘NOISOHY0D) ‘(S068843Se "SINITAHLIIANOCDe) :SUO0LJINISIO
‘8404
LT *A10823@0 By} OJu} 3 sjualbuejaep ewos ‘SMN|OA Je oW
ofue| @ pue eueAyreAjod ;o eyl O} 8601D Jejeweand A3} ||IQnios
® 0ARYy 1im Juele BundBJuD SE8J3E SNOJOBIA ® Byl Moys
859416 OJDZ 39 BU|LIOME S|IFI| JOJ BI04 BYY YIim Jeyleloy
Bu) jjenS PBONPU) -86843I8 JO) B)JBIIID ey) ‘audlAyjeljod uyg
suoiBau snoydaowe Pejue|Jo A|QRJIOAD) U|B}J8D JO UO}INZ}DIse|d
pue Buj L Lens POONpU| -80S AQ pesned s} euejiyreijod
40 BUXNOVID S684)8 (PIUBKUIOL)AUS 84} Jey) pesodoud 83 31
OVYMIOd :NIG0D 881)1-98)1 d 8161 300 04 U 61 A JewA|od
ISNY *BIJI0IDIA "UOJARID ‘AjUN YSBUON
‘¥ "W ‘umoug
*INITAHLIAN0M 40 DNIIOVED SSIVLAS TWWANINNOUIANI IHL 40 AMOIHL
¥S8L1T06L13 -"ON QI yS8i46

418 °619 *iZTFP 1¥3IV QYYD

SNIWIDIES 1531 AIdVHS-D :SYITF1INIQI
*(Buy3isel ‘SINITVAHLIATNOG) ‘(8unidBa3 "ONILSIL STIVINILYNW

) ‘(uojievBedoud ANOWIDe *OILSVYid ‘3dIds) <5y01418I2530
"$J94 § “Suew|d9ds J48Q PBYDIOU PJIBPUVIS WOJj PBU|BIqO
OSO0U) YA | (oM 9uudwOD 8)|NS8J 3S8) -suswideds 3168} pedeys-)
Buisn AQ Bw)) JJOUS A(BA1}IV(04 € U] PaYen|BAd @q A|njsseddns
ued 69 |dues edyd sueAyieAod 40 ouULlsSisay yInoul
NOBJID MO|S ‘wJ@)-Buo| Py} umMoys S| 3| ‘J4ojAavyaq Ouj NOB4D
950418 |PIUBAWUOIIAUS O 88URY BPIM B JBADD YDIUR E(B|JdI9W
Buydid 11805 SAI (W8 0§) UDU}-Z LPJIBAGS JO GDURIE|IEB8S UIROJD
NIVJO 9Yy) BujIeniBAd U} PESN BJEA SUBWIOdS 188} pedeys-)
[ V)Y ST 3Y 3] ‘IR IOV BWES Oy} WOoJ4; poasedadd suew)deds
180} pedoys-) Y} WO.U) PRUIRIQO &} [NEOJ I6S) JU| WS eJedwod
0} 9JUSIB8) B SB PESN SJIaM S8} |NSS. IS8) 8yL ‘ed)d 190€T3d
LINMOS (W W g “101) Yduj-p @ WOJJ SBUIYDIEW SUBN|DedE 8uN3DBJy
puUeq 4eq-peydIou jujod SBJIY} PJIBPUBIS YL IA pewJoued 384}

SUR 180} YImouD %O08uD mOIS ey} ‘Slueu|aedxad pejuode.a eyly ul
6-v6 O 8L61 °‘UuO)
‘pJojwR}S *3dS AQ 1Qnd B8L64 SI-EL AON LIl ‘oBedjyd  ‘reen

1eNQ Y-8 |43 juC|AIDY pur Bended uj 38Uid [ JUOD UYDeL (IeN 3dS

ojyo ‘qel SNQUNLO) ‘e (e)ed

‘W I89UYdIN ‘UIeIsd] 1005 INYD ‘08T
‘S1UVd WOINONITAD AOTTIOH 40 IDNVLISISIN HINOWO

MIVED MOTS IHL ONIAVATVAD MOJ4 NIIDAdS QIAdVHS-D 40 asN

o0orLZVYO6L1I3 - ON OI oorLté

wel]) SAINL 335 (-oul xepul Dujuaeu)Bul - udod) JeN/Z8-0OL - XIANIAWOD :8@11 4 B0IVIQ

25




_ B 2t ) Alube i a2 werr T rorr 1y T Ty v b AT A G v
FrrTeY v o AR B . P .

L. .. . : BN {
)

- ._.. _.. .. . o ¢ .w . . .: .:..
.
P
!
ﬁ Jujod syl O} AN BWI) JO UCIIDUN} © B9 VIEp deaud ‘A |9} ;) Dads
[ ¥ ‘§0UNIVISdWe) OM) Bwes B8y} 19 jJuabu OujnD0.43-858418 4O
ﬁ JUSA|OS U} I9Y]L O} POURAWOD 6| SPINITIICWO) JUJIBJIP OM) 38
ﬁ. 419 U} JOIARYEQ O\] ‘oudAyieA|od 40 €8dA} Om) 40, pajueseud
ﬁA 94W WIEP BUNIDVI, ‘PBGIJIISBP NJOA Yy U] Tle 4o Byl
ﬁ. QuN}29U; 0} PeJInNbeJs e.w oW} BUO| PI8UA E3EED U} SJPmAjod
U} || 2)SAUDIWEE O) 9(Qed} |ddy @q PINOUS 4NP8doad ewes 8y}
4 “pej} i00ds 9Q UED SWEIUNYOSW JOdoud BY) PEPIAOILY BIUSNY J8dX®
[ SWi) JJOYS WOJJ ‘GOWI} UOIIEBXB (84 BuC| ° 8 ") ‘JOIASUEQ Suw )
ﬁ. Buo| BUIUBIQO JOJ BUBBN (NISEEDINE A|8A|IB (04 OSUO pPeplAcsd
P SOY SIUBAIOS PUR BuNILISdWE] PBIBASI@ 0 BEN BY) S|V |JeIBW
snoydiowe JO 88)348doud (edjuByOSE By} JO Apnis 8yl ul]
' AVAdOV 'NIC0D  ¥O9-66L
r d gL64 des ‘D0 ‘uoiBujysea ‘wayd wAjog AIQ 'D0S weud wy £q
r 1and ‘L6 S1-6 dOS  ‘wij ‘YIUIE |WeIW "UIBLI ‘leeW {ION ey}
ﬁ 19 pojuese.d deg ‘T U 64 A J4d3id WEU) WA|0g A1Q D05 WBYyD Wy
L. e : 20 ‘uoiBujiysea ‘AjQ PUEIS 9 105 WA0g ‘SEN
[ ’ S18 "ZO8 ‘108 'IZP [ 1MIV QYD ‘MY ‘sedez 'w P ‘uewss|Ju)
ﬁ‘ SIID0TVOHJIYON :S¥ITITINIGL “SANINOMIAND WIINID SNOIWVA NI
‘(@unIDWu] ‘SYINATDG) ' (Bu)»IWI) UCEEO0IU0) E8843S NOISNILIXA WIXVING NI SWVS 3NIVAHLIAIOE 0 WOIAWHIE MILISIY
1 ‘NOISO¥YH0D) ‘(84nIDNIISOUDIWe "SINITAHLIANOMe) :SHOLJI¥IS3IA €09C6Z10L13 - ON O £09769
5 ‘8404 6 °lU)JOIOW o
Paz|||e3sAud B nqQ u} ABojoyduow @3jtNUeyde U0 UO|ISWIOHU| X c e
89p) Aoud 80®9 juns 84N}V, By} ‘euniiey eyl o BJINIRU R
: 91313140 8y} JO esnedag ‘Adepunog 194yl Buoje Bujxresa Aq : 618 'Gt@ "TOE "QOr 1831V QuYD ¥
*Asdgpunoq D)3 tNJeydeJaluy ue S804DE AjJood paydIvw eE| |Bwe| ININYIAHLIN SNOINOY .
oY) ueym ‘Jdo ‘3IPINIAYdS @ UIYIIA  JBUUSN  JB | [BWe | Je3 U} ‘NOTLIVYWEOd MOVHD  ‘ILAVIVHIHA3NIL INIVAMLIANOE SHBIT411INIAL ’
[ ue  uy JOUII®  PBJINID0 eunjiej  ey) ‘SJBNIOM Uy} O C(Aaysjwaud ‘SIVIINIHD) CSNOILOVIYM YOI INIHD
# AQ PIgJodad UO|IBWIO} PIOA PUR U0} IRMIOJEP D)1Se|d JO 8UEP|AS ‘(sasseNls ‘SY3IBIA  JI13IHINAS) *(Bu) woeu) U0} 804J0) o
y ey} 03 Auedjuod ‘@13INIq A1es)Iue IsOM|® 8qQ O} SJvedde $8343S ‘NOISONN0J) ‘(uUcijepeuBege ‘SH3ILSIAW0L+) S¥0L418D53Q o .
3 N1 Y] "S6884IS MO| AJOA 18 BUHIVID BEIJIT | BIUBWUOJI | AUS ‘840 ~ ..k
AQ pa| 19} Yoi1ym suaAyisAiod A3 suep ybiy JO S8DWUNE BINIDRIY L .u:ranouoLa JO3JU BOBHUNE JUIWE [} ) BUL 1@ Buju i suey p®}) N
! SUYl JO Bpew UBIQq BAYY SOIPNIS  “STUBW}URdxe POluodea Byy ul 669418 |94X0|Q € JO 129440 OY)} W04 SI(NSS.L ESNOWID (9D By .;
1 OVYW104 :N3Q0D 765-685 d 8.6) Aew G U ) A JewAjod pu¥ |eJjds o uojieBedoid By} BIU|E SISE0UIE [BNPISB. |BULSIU| 4
IBNY ‘BIUOIDIA ‘UOIARLD ‘AjUN YSeuonw AQ p8jdejje s8) uewe |3 © Buow uuelled BujndEID-86841S .
‘4 "H ‘umoug !°§ ‘AeAuypedoipusg oY) 30 A438w0al B8y} ‘U0 |Dpe ul ‘LIOMA 339104400 0O} PuUNDy
r *INIVAHLIANOL @J4om @0uabBu)djeds|q J8qQ} PUY A} ISUSP NIVJID "By} JO esnedeg
] 40 ADOTOHIUON OGNV BNV SSIULS TVANINNOYIANI ‘sessad0.ud 8sey} Oujunp pedojessp Uo}IvIUe 0 48| NOe | ow
3 TOC09808L13 -'ON 01 TOEO099 wo4y BupiiNEes SIEEOUIE  (ENPIESI  [PUISIUL By} O epn) jubew
. ey} U} BSEBUDUl -UR Y |A Pe3e)d0sse §) Bujnowud peESReJIdU)
-t T . siul ‘poeeuUR AUBiy S8} JeqQls By} UBYA JO PESEsIIU| .
. 81 O)IVUY MPJP BY) E9 8SEOUDU} O} NJIOA jJuesead ey)y Aq usoys :
. GI8 YO8 °‘6€S 1Ty :1¥IV QYYD 8} JUPWE () ¥ U} A ISuep Bu|xnOe4D BYL T (8AS| (ED}) 4D ® BAOQqQe
f, ‘SAINIAT0S ‘$$9J16 PO} |dde A |SULSIXe® J0 [BUJISIU} US ElJioddne uew|deds
‘S103443 TYWYIHL  (UOIE0JI0D  ‘SHINATOD) °(SISe) e|isusy @ ueym ALUO uO}IePeJIBep Bujunp JNDD0 O3} uMoys 8§ Bujxndeud .
"ONTIS31 SIVIdILYW) ‘(d8eude *SINITAHLIANOCLe) :SHOLAINISIQ LI NER ‘Swild 13d 40 uojlwpe.Bep 8A}1D8 (86 4O PREN USeq e
P - ‘8304 os|e sey iueBiesy 6iyy ‘eujwe Aylew snosnbe YOy O} pesodxe
- 14 ‘lIews AJ4B3A 9Q Avw PRO| Pa) 1dde 8y} BJaYM SUO| ) | PUOD JBpuUn ueym BuyxdeJLDd EESJIIE B} IQIUxe ‘S8 U0IE Y [EDIUSYOBN PuUs K
’ JojARYaq Bw)) Buo| Bujid)pasd JO SUPBW ¥ SV S1QEN|FA 6G PINOYS 1OWISY) UIBIIED U89 "(J3d) (@3e8yiydeus) eue|Ayie)Aiogd I
! wsjuLUOaWw Sy} JO wojidjudseap sedoud vy ‘U0 IBWIOS  NIWUD AVdIdP N3IQO0D
[ pue eunidny puoq wouj Buis e JIBY) ‘WEIUTYIOSW SUO INO e)vuwvdas LLOT-LS0C d QL6I AON 1| U 9} A P3 BAyd wWA|0d 10 WwAL0d P . ;
4 0} Japuo u} e|dioujad uoy}jsoduadng ¢ pey |dde eABY SsoyINe 8J4403§ ‘'UUO) JO AJUN ..1
ey) ‘Jajem u} 0Oc9] JO 889D eyy u] ‘@4n3oedy Bu)iese|edde ‘d P ‘L1198 T3 9D ‘ieem§ -
JO Suvaw ¥ € Juale Bu)xdeud-880438 JO 8dA) BA|}O8 8d9j NS ‘SNINIS (AVIVMIHNGINAL Ll
@ JO JUGA|OS ¥ 4Oy} P OEN 0} 0(qissod Bi I} IVY} PeJeJISUCWSP INIVAHLI)ATOd 40 DNIXNOVNO SSIWIS IAL1YOVNDI0 WIINND ' J
84 31 TIUBWUOJL | AUS pue eunjeuedue) 40 U0} U QuOoD GEBIITO6LII -'ON QI GEBILIG Am:
Youd 4oy BuIpeO| (PIXBIUN JBPUN PAUVIQO PIBM  BUNIIVJS} 4O .
. . “d
80LZ tgJdees »00I 1 498N (89 40 82 WI]) SMINZ 33S (°dul xapul BujsesuiBul -adod) “uen/TB-OL - XIONIINOD 8114 DOWIA -
5 o
‘.. N L
i
q J ’ L
- 13




~

LN aal S il e i agu s st aoes caan ne

grnneg—

[

AL L Lal s ama MK ot

1ZT6 "L18 619 '6€S ‘1T¥ :1¥ITV QUVD
‘ONILSIL
SIVIdILYW ‘(swaisAS Buidid 'NOIAVOINYI) * (suo}yed) |ddy
194N INDubBy  "SINITAHLIAN0D)  ° (Bu}»0ed) UO|S0JU0) 88043S

:S¥01d1¥0S30
‘8404
[} ‘POSENISIP puw pajyold ‘peje Inqe) oJ4v s} nsey Bujany jo
SuO|}De8 Buo| UO PEW.IO}I8d @40M B3IE8} IBJING PUY EIE0) O |suUe]
“(ysay s@jonb e|qnop ylijug djuis Jueq sajonb e(qnop 3je1$ )
UpRJIE JIULISUOCD 3@ BuU)HOIYUD 381684 O) PBZIW|Ido BPUNCAWOD WOJ S
JUSIOSSIP U8 ISI] ES0UI6 JULBISUOD ¥ 1@ BuIHOeJD 8sed o)
Paz)w1do SPUNOdWOD 34 IVY) POAISSGO 8BM )] -sBuy jeod #iqQed
pUR BJ4iA punouBisepun Uy pasn A(jJ4eu)pJlo spunodwod eueiAyzeAjod
eJ4e uojjudjidde Sy} Joy ;17 sy peaydupe [ XL P3N )
SIRY LT ‘Bujqny  D1189|d @1qeIw|ju) pe|BA-uIYl yBnouyy Aep
¢ Sow|) (VI0AeS padund 8§ PUT S3A} ] IPPY JOUYLIO PUE S@P| I} JDe8U}
CSUBZ) LI YIim Paxiwdad 8} JBen -sBuiIIt s pue Bujgny uy
suojjed) (dde 24368 |d 40y pejns Aj|eap) 8} pPoylaw uojIel)auy
SIyy ‘sdoJd JO 8J004 By} PpPunoue (08 By} 03 A()deup
pejiddng €4 ‘E3IALIIPPY  Bujujewjuod *uelen AQaJeym we)sAs

uogeBiaa)-qns padojessp Ajjuedas v S| uojyeBiaag-djag
0OvJO0ldV :N300D
€LL-69L d 3G 'uOIBUIYEEA ‘wayd ISvid pu® 3803 Bug jO Ajg ‘20§
way) wy Aq (1and TLL6L ST-OT JEN ‘9] "SUS| 40 MON 186N PJELl

‘LLBY L U LE A udeud wWaY) IS®Id 1€0) Bug AjQ 20§ WaYy) wy

sajebuy 801 ‘1198 YINOS 4O Ajun

'y ‘Aeactes :°p 'y °jjdwoy)
‘ONIGNL NOILVOINYI-dINa

ONIIOVYHD SSNIS TIVAININNOYIANI

SLEYESOVL]IT - "ON O SLESES

‘NCISO¥N0D) “(uoI80J440)s  °311SVId ‘3dide)

INITAHLIA04 40

SI8 13TV Quvd

‘(s9)340doud 1BIIUBYOONe ‘SINITAHLIANODe) :SHO0L1JIHISIA
"8Sj@4 (T -pejuesaud os|®
8) |9pOW 8y} WOJJ PAYIBSJ UO)SEN|DU0D 8y} Bujlaoddns 8Ouep|A®
D) CODBOUD W UQUIDP @ PUE |BIUSW) JOdX] ‘3s@)  Bupndoeud-sseJys
JusBuayap 1BUO| JUBAUOD [} 403 poesn eunjsiedue) o)
‘206 3@ susylAlod O sadAy UL 1P JO B8O0Y) 03 Bujiew|xoudde
88§340doud YIgm P08 DISE(Ad-0§1ISe (6 UR O eun|iv; ey

U0 UO}IVIND|UD (BPOW JO) POUIBIQO S} INS8J 8Yl O uo}diJaoseqQ

avrode N300D ZO1-86 d BL6) JeW | U 04 A [ wAlOg4 Jg

SO|UA ‘'@OBUEMS O AjUN

Auoyluy ‘Aueqing :°N I49qQoYy ‘pJaemey M aeBoy 'Q ‘uemg

"INIHLIATN0d 40 ONIXNOVHO-SSAULS INION¥ILIG

99pZSLO8BL1I, - 'ON OI, 99¥ISE

1EB ‘IT6 °‘SIE ‘108 "6ES :1HITV QYYD
INIIO1 44300 ONIOYINJS :SHIT41LINIQ]
*SINDINHIIL TIVIILVWNIHAVW ° (Bu)%d09uD U0} S04I0D
58415  ‘NOISONH0D) (A3} itQesmadd ‘SHINATOL) | (uOisuey
oo9uns  ‘SAINOIT)  “(Bujiieme ‘SINITAHLIAWC+) :SH0LdINIS3IO
‘Sj@d ¢ |} xjpueddy uy PapN|Idu| €} U}y jeo0d Bujpeeuds
SUY) BUIRINOISD U0 POYIeNW “NIeuD BujimolB 8yy oju) piInbit eyl
BAUP 0} AUUESEO8U @040 Oyl S81IN}|ISUOD BUNSSEud D) Jeydsoul e
Y pm  uopIounfuod Uy 8340 SiIY) PUP 8240, 8 8¢ PIJBP|SUOD €qQ
UeD JUB|D}4 44000 Buipeadds eyl IWYy} UMOYys S§ )1 ‘eue | AyyeAjod
oYy 319m 03 pinbii eyl O Aduspuadl eyl) Bujujjep weswedsed eyl
$HSYO W3s JewAjod ey uo PInbj| By} JO JUBID)} 00D  Bujpeeuds
ey} 6§ SuUCi}puod ss8JI8 ybiy eseyl uepun 353 Bujduenijul
WwelsA8 pPinb} | -p) 08 ey} O Ajuedoud JBYIOUE By} BI9JISUCWED

Yoiuym ulep |wjuew|edxe sjueseud seded siyji 3100348 D2130uULY
SIY) U} B(0U JUBD 4 IuB)8 @ Ae(d O} umays Eem A3 }S0DBIA ‘Apmis
FLINT L LB TYVR OV} TIUOAJ BUNIDRIS BYY YIIM IDPIUOD UjBIU|SW

0} peads By ALJueid)4ne B IV BunsS| 3 BuimouB e e3vueusd
0} JUSWRIOJIAUS PINbI| ® 4O A3iiQe eyl s} eus|Ay3eLod
40 (9S3) Bupnoeud ssa8ue 1 @JUSWUOJ | AU [} Bujuasarol
J03083 Jofew e ‘SJN|9) JO SBWI) J404ys I8 A JuINbIsuUcd
pue 8$8438 YOy Jepun ‘jey} UMOys ueaq AIsnojAead S8y 131
Avdldl :N30OD
TI-E08 d @LE} Ay S U 91 A P3I SAud mAjod 0§ wAjod P
44 ‘esSnNOYing "ujyy-IneH NP Ajun
TOCZANYOS Ty 3 T fusyeueys
‘SSAYLS HOIH LIV INITAHLIAN0D 40 ONIXIVED SSAULS TWININNOYIANI
NO QINDIT ML 40 $314¥3d0Nd ONILLIN 40 FONINTINT
8LyZSL08L13 - 'ON Q1 [ T3 241 ]

€Zy ‘ITy ‘L18 ‘SI0 183V QYYD

ONIMNOVHD SSIULS TIVINIWNOYIANI Su3I[41INIA]
‘(89880435 "ON11S31 TWINIWNOHMIAN]

) ‘(uojiebBudoud wWoeJDe “SINITAHLIANOd.) :Su01d1u2S3Q
‘$404 O SPUEq JRAYE WOJ PIIVISUD
BYO8UD @08,;4n8 By} YA uiof A1e3ew|} 1N 83OWJUD DR, JNEGNS  BY)
usya Sa33eIjUL  BUNYOBJY ‘Bujpueq 03} Peldefgns suaw|dede uj
PONJO} §XOUJD 8DWJNSGNS  ‘8%IVJD (8D}1d} | 1O Sy} o eduvuvedde
&y)} O3 UuoLIIipPe u[ "€§4O84D Dida260IORN WI0Z O3 IOBUUOD
A1®38W} 3 |n PUs SPUB] JEBYS By} O N0 moull A juenbesqons
$308J4D 1ea13dit 13 ‘Bu yoeud 1Y ¥FY ) 40 efeys AjJaee
oY) BuJNp 832834n8 UK DRdS U0 Jvedde SPURQ JEEUS PUB  S8ZIVJID
YyiIoq eyl punoj sea 3| ‘Spoylew pays) |qQeIse |jea oA} Bujsn
Y3eq JUUIOEUNS @ U} PAdNEU| SUA BujNIVID EEBJUIS [BIUSMUDJ| ALY
*Ad0D80U4D W UOJIDe (e Bujuueds Buisn PeIPNIs euer  sud|AyleAiod

AJISUSpP-mOp U DupnORJD $S9JI8 |PIUSWUDIIAUS JOo SeBeS

YVY3IOSW :N300D ECi-Li} d 8261 4dv } U EE A Bu3l 55 eren

9d ‘ejudiepe|iud ‘Ajun 8xe4Q

‘W W ‘ZIUEN Q@ Y ‘usesNn} (8uuo) 'y ‘aeBiaisny
*INITAHLIA WG

ALISN3IG-M0T NI HIAOWO AIVN) SSauls IVANINNOUIANI

L8TO09B0RLITF - "ON O L8T098

68LT ze4d¥6) yO0O!I | 48sSN (89 40 Z¢ well) SAIN 335 (°"dul xepu] BujuesuiBul -udod) JeN/TE-OL - XIAGNIAWOD 88144 DOIVIQ

27




L18 ‘G108 :i¥ITV OHvD

‘(uwo} 3 | sodwodeqs ‘SINIVAHLIAIOCLs) :SHOLLINOSIO
"$384 9y POOISISPUN ©Q BJ0 O8I0y}
Aew 9ua|AyieAjod jo eunydoedy ayy OBujjiowoud 08 pue uojEuUe)
@0 uns Oujonpedy uy Juebusiep BY) JO BI04 By} -3ued}jpull)e
eq O} UOCISUd) 828 uUNE  JO ID9338 Oy} J03 ybBnous | |owe
@IU28 ¥ UO POWIO} B8JT 811 JG)J PUT 88} IIABD | |PWE SNOJSNNU
3Ny} umoys 8} 11 “(Bupouwud sseu}s  jJuefierep) jueBiezep
snoenbe ue jo eduaseJdd ey} Uuj PeNOTID seus|Ayryeijod uo
INO peJIed SOA Apnys djydeusBoudiu uoUIDB 8 Uy ‘pojedyyseau)

4w bBujpxowud eusjiylediod uo sjuebueirep jo 81DV 0 By)
ZYVTIdd N3IQ0D

1TS-G0G d LL6) ¥ Q94 }L9) U TSE A ¥ 485 UOPUDY) DOS ¥ D0ud

10u3l ‘'weyBujwalg Jo Ajun

‘M"Y Q@ ‘uemQ !N ¥ "PJevmMeH

"INTTAHLIATOD 40 BNINOVHI-SSIULS INIDMILIQ

LLIB960LLII - ON O] LLIBOL

L18 "ZO8 °"IE9 'ITF :L¥3IV QYYD
ONIMOVYD SS3IULS TVINIWNOUIANI :SHIT4ILIN3AL
‘ALISDOSIA ‘' (Buixno9u) UO|EOUJI0D E8IJ4IS

*(BuJayiven. "SINIVAHLIANOds) :SHOLAIYISIA
‘8384 9 pInbj | BuNOVII-ESINS
o4y JO0 A3 S0DS|A 8y} B} eueiAyreAjod ayy J0 euni e}
O} 8w} | 948A0 By} Bujuseaol uajewwded juevidodw) ue ‘S60ULS
Yoy JO SUOIIPUOD JBPUN VYY) PBIRMISUOWEP S| )1 * Jeuuew
eAjl1@IjIuenh @ U} Jeded BjYY Uy PesSsnNIs|P 8§ Pynbji Buyndeud
S8S24IS 9Y) JO A |BOOS}A Y} JO eduen|juy oyy © JUBWUOJ | AUB
pinbil B8y} O} NP P08 B8y} JO UO}IBBYOD jo ABusud ay)
U} UCIIONPBJ 8 O0) POING|IJIIT ULAQ SRY JOIARYSq SIy) ‘e0ed
saney e ‘g "3 0} Ajeujiue enp ucuawousyd v pue JawhAjod
oYy} Y im wnjuqiinba u) §) PINb| Byl ‘SBESEUIE |9} jul  mO|
03} Bujpuodseuuod sunjjej o) saw)} Buo| a0y ‘POAJSSQO 8 UED
JOJARYEQ JO S@dA} IDUISIP OM| ‘82403 PO} |dde JULISUOD @ O}
enp Uojsuadl) uj £daadud pinbi| 9 Uy pesJyeww) o|dwes eud|Ayjsijod
[ uyotym Uy 188} ejdwis @ Buisn 3jueBe Bu)udeud s8sa48
8y} JO BINIBU GY) PUR IINIVLEdWEY ‘UIBIIS °‘SS8JIS JO UOYIDUNY
¢ 89 PB)PNIS URBQ suy BuelAyeAjod @ jo ( ‘D ‘S "3) Bujpxoead

889418 |FIUBWUIOJ AU @Y) ‘sjusu} 4edxe® pejsodeds ey3 uj
AVddOV :NIQDD 6SE-GSE d LL64 T deS-gz DBny
‘YIPLE ‘I8N LIEN D0S WeYD Wy I® PeJUeSaUd ‘wey) wAlod u) doji

20dS :£16F Bny T U g} A Jdeud weyd wA|{Od A}Q D0 wey) wy
8029, ung

S3p Wiyd-sAud Bl JInNS ydey ep Iue) ‘UIYY-INEH NP Ajun

‘M "3 W O ‘usyeueys P “ZI{MYoS
‘SASSIVLS HOIH LV NONINONIHI

*NOISON¥O0J)

JINVNAG V¥V  :3NFTAHLIATOd 40 ONDIOVYND SSIULS TVANIWNOUYIANI
90»Z6ZILLII - ON OI 80¥Z6L

L8 ‘S8 °"TOB ‘ETY :1¥IWV QHYD

‘(®@4n3owuy4 "SWII4 SOI4SVd
)} ‘(8uNIONJISOJD W 'SOILISYId) *(Bu}nORI) U0} BOIJIO) S§80J3S

‘NOISONH0D) ‘' (BuU)JeyIeep. *SINITAHLI3ANOd. ) :SU0Ld1d8D0S30
: ‘sjos § -eo|duus
Yl yBnouyy sevbBuedoud MNOBID @Y} 68 UIN) U} 119y 8 Iqls
0S8y} 4O 1EINeem Y IQUNIONJIE JUIIOYOD B UBy)  JeYIeJd
SLI4qQl§ WJOjjunuou ‘juspuedapus jJO0 Jequnu B AQ pajJoddns
SNY) &) 868438 Oy ‘S1§4Ql 4 BY} WO O} PBIUS|I00s Bujeq euw
Aoyy su ee(ieww| (BUIB)JL0 BY) U} SIUBWI|S (BUNIONULIS JUB||W|E
4O 9300 (Q D) PE0W USBAISQ UD|SEYOD By} &8 | (6A 88 pleA puocieq
uMeBIp S8idwes U} S11JQ)s BY} USSAIEq UO}ESUOD By} USNBeA
0) peysabBOong euvw sjuebe IS3I oyj TENDOUOUD W 860408  UABJIP
S114Q44 Syl O} POYUDEIIT PUR UMBJIPUN UIBWEJ 9| |PWEe]| Sy} O
€3201Q | 19WE 'SIUBBE D53 U UABJP SW(|J UYL U] IR U} UKeup
68 |dwes U} 9SOy} uBY) AJ@ACDeJ D189 |8 88| Bujaey s{1uqls
I} e tidqQld AYyBiy 9ue  88DRJUNE BUN| IV P8NIVID-ESRI)S
‘1B ow UMBIP Bu ) INSAL BYY JO BUNIONJIS PU¥ L0} ITWI08P
J0 wsjueyoew 8y} uyjoq U}l s8busyd uj s} Insads sIuebe (IS3)

Bui ¥O8UD 8S0J36 |BIUBWUOJ|AUD U} SUB|AYIBA0d 40 UO|IBWI048Q
aYNdVYR

‘N3Q0D OPET-6IET d L6} dBS 6 L IT A DS wAlog ddy p

OIUD 'PUB|@AB[D ‘AjUN SAIIEEY JGaN 088D

‘H 'd ‘1199 "3 "aydoy :°p D ‘uoieibuls

"INIVAHLIATOD JO BNIOVED SSIULS TVININNOVIANI

60rZ6ZILLII -'ON QI 8Ort6L

618 ‘P08 ‘TOO ‘10L °TTY ‘IZ¥ :L¥IIV QUVI
SIAILIOOY AVGVZIYINATOL -SHIT4ILINIOL

‘SUINONOW ‘(S31S8) @fjsudl °"ONILSIL SIVINILVW

)  ‘(SeA131PPY °‘SHINATOJ) ‘(Suoiired)iddy 'SNO¥LID3ITNI) °‘S103443
NOllvIgvd °(Bujrnuiissoude ‘SINITAHLIAOd) ‘SH01d180S3Q

M PN
[ *IXB)} UNWJeH 8IS E8|QEY} pu’ s8uUNnG}; Jo4 cJn3euedun )
U0 3JOISIP 188y ey} BujJnsesw AQ pud 31883 ©|)suUe} wJue)-Buo|
Aq ‘seJnIvJedud) JUBJUBJJIP IV E8AUND UIBJIS-E88JI8 Bujiyond
AQ pejsJIsucwsp ) ebexu|issou) ‘ofenu (88040 o eesbap

oY) Bupide e anoylIma ‘eudlAyledjod Uy GBALY IPPE ®|QUZ|JeuAod
Buj 3wdoduyoduy Agq pesnpeJy eq ues sobesop uOyeRipRII}
ayy} u9y moy sejesisucwap aeded eyy "@OURIB|IERY (BT jHEYD
PUS BuXdBID ESBUIS O} BDUBIS|SEJ ‘BUNITIEAdNS) UO|II0ISIP
199y 8% Yons 80} 3J4edoud uIBIIeD BujAroudu; Aqeaeyy ‘uoy e ped
ABusue yBjiuy JO PIC BYI YIIM PENU| [BS80JD 8Q UED US| AYIeAL|0d
L¥dOSH N3G0D 91-91 d ££6) Bny g U L9 A IS@(d 40D iBISUNY
JO9H ‘IBU] ISIBUNY YOEIQ
‘Y OL1eqAz
‘SIALLI0NY NGVZININANOY
40 FONISIYd IHL NI INTTVAHLIIATOA 40 ONDINITSSOND NOLIVIOWN
€TLTIZO6BLII -°ON Q1 [t 7%4} ]

06LT te+deg) y0Ol | 40SN (89 40 9€ well) SAINC 33S ( 'du] xepu] BujuesuiBul ‘udo)) JEN/TB-OL - XIONIAWOD 89|} 4 DOIVIQ

28




—————

e

L18 'TO8 €Ty °ITy ‘LAMITV- GUVYD

S311SVId 40 DNIXOVED SS3I¥LS SuI1ILIINAI
‘SINITAHLIATIOD "3INITAIONDATIO0d ‘IATHOTHD TANIAATOL

‘(youdw]  *ONILS3IL SIVINILYN) ‘(Bujpndeu)d uojsouso) ssauns

'NOISONN0D) ‘(uojieBudoud wdW4de °‘SOIISYIde) :SHOLAINOSIA
I Y]
6 “IXO) UEN.RD 088 8P.nDj}; J404 ‘Bujuoyy pLHd 4o Buyssasoud
AQ PesSNED UMN|DIdS J68) By} JO BIVIE 8Y) JO UO} I} J|poul
0} ONP 849 PUBY JOYIO0 By} UO ‘puw onpoad eyl u; eBusys v 03}
eNnp BJP 'puBy BUO YY) LU0 J4i9 U} YIBuRJIS JDedw) Syl PUuv wnjpew

SY) U} UOJINI0S HORJD JO 88} JUPpUNOq By} O S8BuBYD 8y YOIy
Uj 3d PUS dd °‘OAd YO INO PO IIED VUBA S)3188) *sdjysuoije|ed
[ 3T T3 Ajyaeyd AL 193ueu| sadxe o} ‘yibueays 1oudu)

PUT BDUYIS S BUINOVID SSOUIS UBSAIBQ UOJIDBUUCD ¥ S8 8D PU)
OS|9 8JUSPUIdepP UOWNOD SiYL “SBYDIOoU A-8|GNOP pue 8oy Bujsn
(418 uj) YIBUBLIEG 1D0udW) YIIM OSED Sy} 0S|V 6§} €8 Uswdeds
IS8} Oy} JO UOIIIPUCD BY) PUB 109330 BuINOWID B8S8JIE BY)
USSAISQ UDHIIBUUCD © 8) BJIBY) JUY) SPUj ) BUO "B IPOwW OAj}eaJ.ble
40 sueew Aq paonpoud AjlsuojIuadjzul s) Buyxnoesd 880.38 JI

LYdOSH N3IG0D ¥Pi-it d 9L6) Ony 8 U 99 A IB¥|d 48D IEISUNY

odid yoee 0} @8 1Qed| 1dde se8eJis uwlisap @Yl 0 UOIQUIUIeIepP

] o) Buipea| poUiWEX® 848 S3daduod ubjisep e8Jyl eyl
40 yoe3 ‘uo) yeledoud e4N3dVJ4y uo PIseq ubisep © 03 ‘Bujixndevdd
sRayys puw YiIBueuis o(13I0NP O $)dedU0D UDISeP PeyS| |qUIE
wouy eBusyd 9yl 4Oy BUOSERJ ey} pus sed|d Jelawwip ebuey

UMM WISAS 3Ad ¥ 40 JuSWdO|@ABPD 8y} SISBNIE P Jaded ey)

Nvildd
‘N3002 vZ-94 d 161 Q84 3 U TT A W] seujedig 6adid
u3s say Bujl sep ug
‘WP cBiean
"SYD HSILIVNE A@ SINIVIdId INIHIATOCA ¥IALIWVIG 0NV 4O ASN
LY8OYLOLLII - ON OI LyBSYL
L18 ‘619 :1H3TV QUvd
‘(BurIsey
‘SINITVAHLIATNOD) " (BuiiIsels “DJIISYId ‘3dlde) :SHOLAINIOSIO
‘8404 § °POSENOBP OBV &} [0J4}U0D A3} enb
4O QUNSYOW ¥ SU 189} ASU ® JO A3} (1)1Quo|idde a4y U LTRY- BT |
aq IYSIw  SpJaBpuwlIs pPesodosd SmOS JBYISYM BESSNIE)P pue

SouURIE| 804 BUNOVID SE8OJIIE BDUBN| JU| IVY] 6UIO0IDEW, OJUl SeA|ep
J40das GBIyl “9))1 831A40S 83} Jivdw| Agw ‘edid @y3 O OP|ISINC
oyl Y im 093uU0d Uy Jo ‘edid suejAyieAiod ybBnouyly pe}Jodsuedy
SPINtJ U SIUSBE BUNOBID SSIJIIS  |FIUSWUOLIAUS JjO edusseud
Sy 3IeYl 8} s.@8n Buowe - UIBDU0D By} redyd sueiAyljeAjod
J0 (¥OS3) OOURISISES NOWUD SEOUIE  [FIUSWUDJIIAUB  BYY U}

189403U} BSUIIU} UBBQ SBY BJIBY) 'Sy Mo, 1sed eyl Buiung
1¥MP9d :N3IGOD
IS ‘6r-8r ‘Op-py d LLB) YN E U YOZ A r sep sujjledid

18a ‘uojbujmiia ‘Juodng

*d Aoy ‘yewwj ) °Y Sjuuag ‘ounyg

‘MIASNY JYNIJ L1ON ING ‘G000 3dId 3d 40 ONIAS3IL MOS3
LOEISLOLLII - "ON OI 1OEISL

618 :i¥3TV Guvd

‘SINITAHLIANOde) SHOL4INIS3IO
‘8404 O} "juebBe B8ujxowud
SE8JIE |RIUGWUOI|AUS UW O SJURSJd Byl u} Buibe pajyvusiedde
4O S}insaJ4 eyl uo peseq ssedoud Buibe wue)-Buo| 8Yy) 40)
pesodoud 8 WSUBYOOW JB(NOS|0W 8 ‘S| ‘suoiBes snoydaowe

‘(SOE8043Se

P “yayod pue euy (818443 ey} yioq uj sabuwyd ecnpoud siuswebusiived
* WNINONIHE Jegnoeiow Buj)nses eyl ‘SOINIB oMW 91} BuU| | e3sAsduelU)
ONIDRWVND SS3uas 40 NOILYOLJISSYTD ML 404 vivaiIwd Sy} JO UOIIEXR|OU ES8IIE  |BUJSIU| UB 8SNED 0} suslAuyleAjod
ELO7IZOLLII - "ON QI €LotitL Ayvisuep Yy 4AQq peqiosqe 48  JeIem  puw ‘juele Bujxnoweud
SE8438 @ 89 POSN U H0 ‘0£9-02 (9deB] JuULIDVSINE DjUCUOCU
Y)Y IBY) AOYS 919p U|9IIN-BBBULE 8| |8uUd} pue ‘ AdoosoJ) deds
poJdvJa Uy *AdoosoJ)oeds 19o1usydam Djueuip jo 83 |nsey
1€6 °LID 619 °TTS :'1HIWVW QUvd ZVS3IAd ‘N300I 1€-LT d LL6) UeP |} U L} A DS Bul wA04
ONIANIOPr NOISNJd :SY3ITJdT1INIAL BunQseliIvH "SEIN WINOS JO Ajun
"SOINVHOIN 38NLOVHA M WRILLIA ‘J84yeJg NNT-Od (Ned ‘Buo) °Q 1hed ‘Jedeuy
‘SINITAHLIATOE  ‘D11SVId  °‘3Idld "SINITIdId SVYDs :SHORJINISIO *ANFTAHLIATOD ALISNIG HOIH 40 DNV
‘8$j04 [ -sedid auyy Bujiujof UOISN) YIiA PEIV|D0ESE SwWe|qoud SSIULS IVANINNCYIAND 3L NI SHNIT INITIVASAUOWIINI 40 MW
oY) U0 PedU|d S)EPYINE Y} IA PESSNIS|P O8(8 8J¢ UO|}Ie| |BISU) pOrPIGLOLLII -°ON Q1 yerisSL
4O POanbas ABOI0OUYyDe} By} JO BIDadee UjBIse) T 3Y T TY )
16LT z84de6l »0OI b vOSN (89 40 Oy well) SMINZ 335 ('dul xepu] BujseauiBul ‘udo)) JUN/TE-OL - XIOGNIAWOD ‘@914 BOIVIA
o o | LS .. ®. ... o \%9%9 .....'".. . e .

29

.

VT T T T T
., .
. » N




Y

Y

PER——

TZ6 °“LIO :6L¥IWV QYYD
‘(@unjjey ‘SIVIYILYW) ‘(SPouyleN o(ue) SJUON °‘SIIISILVIS
TVYIIIVNIHIVYN) ‘(69588438 *SINITAHLIIAI0d ) :SN0Ld18352Q
‘sj404 @ -3ujod Bujriea.uq
UBIPEN JO UO)IBWIISO JUS|DYJ 9 405 SIuBW)I0dxe JO UBisSep 8Yy)
Ul PIY.4LIM Sa|qu} 888YL ‘|8epow @ 8@ UOLINGIJISIP © |ewJoulio|
Ul Yl ia viep Bujuosued jo s|enAe| pue ‘sez)e (buaeju} ‘sezx;s
QIOWES JUSJIDJJIP JOJ PIALJISP USIQ BABY JOUJIS dJBNDS uvaw Ppue
‘@OUNIJBA ‘SB|IQ JO S31QEL 363} BujORUD SS8JIE (RIUBWUOI| AU
ue 03 padefans susw|deds eudtAyiedjod jo 3ujod Bujyxeasuq
UG pew J0) SU0)BW) I6P BA)IPUISIIE SNOJJIBA JO S8jYaedoud ey)
APN3}8 O3} J48pJ0 U} INO PB}JJIED UBBQ SBY ApPNIS 0|48 OJUOW ¥
, YYSWSY :N3IQOD
d 9 °GL6l ¥ D8Q-Ot AON 183N JO) 6-WdV/YM-GL U ded 3INSY
: PN “LLIH Aeuuny *qe | |eg
‘" Y ‘eoy '8 "3 ‘sexnimoy -7 *Aquag
"AGALS OTYYD JINOW Vv :SiS3L
ONDIOVHO-SSIULS 01 03103r8nS 3INITAHLIIATIOD 40 ANIOd ONINVIHEG
NVYIO3W 3HL J0 VivOe WANAINI ‘QIWOSNID NOY¥A NOILVYWILS3
LYT1960SL1I3 - "ON OI Lol19S

1Z6 "L18 1837V OQuvd

‘(SPOyloW O(Je) BJUONW ‘SOIISILVIS
IVOILYNIHLYN) ‘(8088S2J)S. ‘SINITAHLIIATN0CLe )  :SHOLJINISIO
"8-NdV/VYA-SL "ON Jeded

AYONYP N3GOJ
T19-109 d G161 dOS £ U 3 405 Ty A INSY SUV4| ydew |ddy
M CLLIH Aeauny “qe | (88
‘"~ Yy ‘eoy '@ "3 'sen|moy ! ‘Aqueg

“AQNLS ONVYD AINOW Vv :S1S3)

ONIOVHI-SSAYAS 04 03423rGNS 3INIVAHLIATNOD 40 INIOd ONIIVIYE

NVIG3IW 3HL 40 Viva IWAHIINI ‘0IUOSNID WON4 NOILVWILS]
TEECEBTISLII -'ON Ol TEEEBS

418 ‘TOB ‘108 :1Y¥3TV G¥VI
‘(UOIVIUB L0 ‘STVLISAYD) ‘(DU NDOBID UO|SOUI0) 68835

"NO1SO8H0D) ‘(U0 80440De ‘SINITAHLIAT0E.) :SH01d4180830
‘8)04 6
-3ueBe Bujlien jo edA) By} JO Juspuedapu) “OuiwdeJ4D 8ESJ}S O
N8jJd BY) BSUOIOU} UBD sJuswB)d JO SUVDLIGN| S8 YONE B@A} LI PPY
‘suew | 29ds 8yl Jo Bujpewo| BUISEeUDU] YIIA ‘GUO| IBWIOEP | |Swse
19 ‘pueg uN3vuedwa) Buisid YA SOSEIUIDUL BuU;nOBID EE8US

PJIBMO)}  (BJ40)8N BY) JO A3} 1Q)idedsns eyl s (uojyejue | o
‘uo|3IeZ | |9168AuD jo BaJbep) ODjIsed Yy o ABojoyduow 8yl
pue In oW ey} 848 8403109y Bujdueniul Jeylp "Jushe Bujiiea

QY JO UO}HIJUIUNIUOD Ppue edA) eyl ‘sBujyy  uey3o Buowe ‘uo
spuadep Suo|INnj|os juebe Bujiles sSNOINDE Ul (3401) SueAyyeALiod
AJISUBP MO 4O JOIARYSG DU NORUD S584IS [ RIUSNIOIL | AUS BYyY
LYdOSH
*N300D €Ei-1) d |DANS 961 UEP |} U 99 A ISV |d 48D IBISUN)
© TR TOWOIR P pc'n20Qesens oY ‘nezi4d
*INITAHLIATOD FUNSSIUd HOIH NI ONINOVED SSIULS TVININNOYIANI
EPSLYLOBLII -°"ON Q1 EvYSLyS

1E6 ‘Si@ °TOB “LE9 "iZr ‘1¥3IV ONVD
NOILYWH04 OVHD, ‘ST10 3INODINIS SHITJIIiNIAX
*(uo)IuBedoud ¥oRJ)  'SHINATIOC) ‘(SD4I8urx UOIDEAY “SNOTLIVIY
AVOIN3HI) ‘(A3 1S0384A ‘SaInd11) *(Buyndoei) UO}E0II0)
860435 ‘NOISOMN0D) ‘(@un3dBJje °SINITVAHLIATOMe) :SHOLLINDSIQ
‘8404 9 PN Y} 40 edueseud 8\y)
Ul I0U UBYAM uemMO (S UYONW Bujeq 8194 BJUNIDRIS  *IDEIU0D piInby |
wnoylia Aflejiaed pue Uiim Ajjejiaed  Senuiuod  uoyjebedoud
¥09J4D 8duis Jebuo| eue EassaJis by 19 spinbj| 8NODBIA

JOJ.RINIOVI O} Eow | S3UCJS NOBJD @YY IV 8Q SAEMiE SNY) pue
%0840 BuymosB @ se1euleuad PInbi| BUYY YDIUR UI|A BEUO OAjIR 84
Yy O} NP 8q O3 UROYS USeq SBY 308,30 B )jy) ‘6880438 USAIB

® 40) A3 16028 IA BuISEIIOU) YA BOSER.IDU} SJINIDBI) O) 8w} Y}
‘80580438 UBjiy 1@ 'ueABMOH enbe Ajejew|xoudde Buieq SJ40308;
JOUIO L9 ‘110 BUOD} | IS BY} JO AJ|S0DSIA 8y} O jJuspusdepul
€I ©8J4NIDWI O) SWi} Y} 1Py} PuNO USEq EBY )| °"SBSESIIB mO|
ALBA)3IR104 JO4 “Slulw| Jodxe daeJ4d peo| IuUeIEU0D @m.aﬁ peipnye
useq S8y 8110 SUO0D} IS J1 ehp I4 xepul Yiew uby *A) i suep
mo| @ jo ‘D °S 3 -804 Iuwsodu| ue sAwid A3 8026 |A pinby
oY) YDIYM U}  'PeAJesSqo USeq 88y 3d 40 ( O S "3) Buypwdowud
[ 11 F1Y ] | 9IUBWUOJ | AUS Syl Uy 310938 Ddjieupy Bujiseusiuy

uy ‘pojudseud eue Apnis (ERluSWiJedxe ue 4O 8} |nseYy
A¥dIdP® N300D ELS)-L9S)

d 964 das 6 u pl A SAud wA|Od Z-V Iuwd °2S wA{od P

. J3 ‘OBNOYINW ‘SHND

POTZIINGDS Ty 3 W Cusysueys
"ALISOOSIA QINDIT 014 3NO INITAHLIANWd

40 ONIOVND SSIWLS IVININNOWIANE 3L NI 103443 DILININ

9SSENTINLII -"ON Q1 9SSEB9

T6LT z84deg) y0O) ) JeSN (89 40 »» waj)J) SMINL 335 (DUl xepuj Bujusesujbul -ado)) Jen/TH-0L - XIONIINOD 92113 BOIVIO

1 SEESBEION | . 1 | -

. e . - & e e e P .
PRI R I . . ey [ e .
LIRS - [ cutu Y P 3 .




r
t

T~

LI8 TITY A¥IV QHVD

Jun1ivyd SOILSVYVId Sy3ldliNIQl

‘(@un3deaje ‘SOILISYIde) SHO14INOS3IA
*(Buypow
mo1q) sessauys Bujieyleves ‘g pue '(say peyeid) ubjsep
ptow Jood "y I(BUIPIS JAd) BundPUD B804S | UIUSWUOU| AU
‘g 1(880Y 3Id POIVUOSNSOIO|YD) @Djoyd sd)ysed Buoun
‘T l(siewiey {|19Qi00,) 68asEa.18 Buipjow )} $HSYO WIS @pn|duy
Aoy} ‘}.uptp  INQ ‘PIOAY 0O} MOy mou) 8J0dU|Bue BD)3i8e|d
180w SWe) ) Jo INwWUD BYy) JUBADD BB J0IBIY BEED  BY]) "POAJOAUY
gojjued @Y}y wouyl Ajjeued € PaIdPxe Yojum eunj el yonpoud
40 $3)J401I8Y 858D (BN}OV UV BEIY) ‘¥sABuUe eun(ey v o
sBujyygon ey3 uo SN0y 0) sIiise|d Bujajoau} saun| ey yanpoud

30 8O L0ISIY 98UD O JaAQUNU © SOSENOSIP A j044qQ ueded SBjyy
L6} ‘UUO) ‘Yo |muBeJd
‘3dS wWoJ) 8|qu||eAy ‘6G-vS d EL6) O1-6 120 ‘ed ‘umolBujumog

‘deg yo®l ‘Juod yd8] AIJ ‘AQ I9n43IS pue doug Bujl *3ds

N "USXOQOH ‘0D ¥8@L SN

UYOP * | 104de) 'S 8dua.umey ‘Jez9

“TIVA SOILSYTId AHM

JZBYIEOYPLII - "ON OI [X4: 1434

S18 "ZO8 108 :1¥37IV QUvd
ADDTOHJHOW *FLVIVHIHAINIL 3INITAHLIANOG :SH3ITJILN3IQ]
. *(@uanyonuays

‘SIVASANI) (U0 IVZI||WISAIDe  “SUILSIANOde) :S¥O0LdIY¥OS30
‘8404
94 ‘WOISAS JUOAL08 JewA|od @Y} JO eunIvJedwe) UO|)|suBJ}
ssu (B 8y) eaoqu JewA|od By} OJU| S9SN} JIP JUBA|OE OIBYA BEED
oYl U} POINPUY 6309),8 By} Juesauded usaib s) insed 8yl eyl
PIPNIOUOD S| 3] "IUIALOB BY} JO JUOIS UOISNIJIP BYl AQ PeSned
UO}IE}AED Pug  ‘BuXOeUD SS9JI8 '"UO|IBWI0BP O) | (nueyds Bd0|
PBIGOARY UBEQ OS|9 aAEYy $8300ud INIS 8Y) JO 6D)38}J8IDE4EYD
28430 "wW(it4 13d shoyduowe Al iwjiju} uy pesnpuj 8) ABojoydsow
o)y} jnaeyds oDjdosjosjue ue '2U0)I00E PUE BUEBXOIP JO EIUBA|OS
ayy ujg ‘Yl mMoys yogjym pepinodd eue BIEP |eluew}Iedx]
‘(W3S) AdoJ4os0oud )W uoUIDO1® Bujuueds pue (SI1YS) Bujueyivos
b 8Buv-jews jo sSpoyIsw 8y} o uojIRZi(}IN AqQ PpeIpMs
s8A (13d) erejeylydodel eus|Aylaijod 30 (ONIS) UO|ILZY||VISALD

POdNPU| - JUSA |08 ayy ‘uoj el ysaau) pejgoday oYy ug

NVBAdr N3IQ0D

6)L-€1) d VLBl JUW € U T4 A 318 WA|Od @ 1494 DS wAiOg p

PN "AjUN UOIBDUY U

"I ylaen ‘sexiia '8 3ify ‘i19seq
“JAVIVHIHGIYIL INITAHLIATNO0L

40 NOIAVZITWASAND GIDNONI INIATOS NO SIICNLS ADOTOHJIYONW

Briv9080L13 - ON QI Srirvsr

L¥8B 618 ‘y0OB ‘CTO8 1¥3ITV OUVD

SWSINVHOIW ONINDVHD SS3I8iS - SuililiNiqQl
‘SINIDVY IATLOV IDIVIENS

‘(uajjebedoud #2943 'S$311S¥Id) ‘" (Bu)Ad94) LOjEOIIO) 868N

‘NOISOBY0J) ©  ‘(U01804303¢ “SINIVAHIIAN04¢) :Sy01d149830
‘8304
L ‘giuale OuIn28ID IO Ul UMRIP S(RISALD By} U}l PeAUesQqQO
04w  B3OUJ4D BNOJBUNU *AW  U)  mERJP wuojun Bujuanp peaussqo
uUojjewsojep Djiseid eyl O} ISLJIUOD U] ‘BWOISAS  epow
89 8|9384AuD @|0UIS JO PPN USBQ VY OGN ‘A (880D @Jom §88D0ud
UO | IOWI0 9P O} SAUGEQO O) JBPUO U] "UOIBUS} U} UMSJIP 8| dwes
3d 40 UO|IBWIO0BP JO WEUBHOSW 3y} 30349 089 sSjusbu Bujxnoeud
880U18 194} PuUNOy useq sey 3] ‘PBESNIs )P pue  pejusse.d oeue
9160} OAIBSUBIX® O &) |NnseYy *JND20 J0U S0P BJUN| 1Yy  “wNpew
BupoNPU) ¥IVJD BSIJI8 By} JO Odouesqge eyj U Jgewijod eyl
0} PO} |dde e.4e £08$0438 (8D UepP} 41 ‘WN|PeN 9AL1D9 ORjUNS
‘IUBAIOS-UOU @ YA IOBIUOGD U} SlIyM S88E8e.3s (v xeAjod
o)} peyoafqns a4w Yoiym (3d ‘dee) sJewAjod yBiy AqQ P IQIYXe

QIN|IV) JO UOIIIPUOD B B BDuUPXIBUD ESOIIS |VIUIWUOJI|AU]
ryi61 ‘uuo)
‘Yo muea.o ‘IdS wWo4j} e(qE(|eAy ‘OZT-L1T d vL6b 9i-€1 Aen

‘41193  ‘008|0uUBdj UBS ‘OZ A ‘deg ‘PUZE ‘JUO0D YIOL Muuy ‘3dS

OJUD 'PUR|BA®|D "AjUf] PAJISERY ISOA ORR)

‘H "d ‘118D {°p "3 ‘aydoy !'D ‘uoreibu;s

*INITAHLIATN0E NI DNIXOVED SSIULS TWININNOWIANIT 40 WSINVHOIM

9SL¥90IPLI3 - 'ON Q1 9S LYY

Si® "LI8 :1¥3IIV ONYD
SOILISVIJONYIHL ‘SUINATOL0D 3INITAHLI :SHITITINIQE
‘(uoj3eziJeuh10do) ‘NOILVZININATIOL
) ‘(soj3sadoad 92)8Ayd *INILNBATI0G) ‘(s®}3uedoig
18318Ayd  "SOITA¥IV) " (S@j3uedoud 1eD18Aud ‘SNISIY TANIA) °
(s@jysedoayd 18218Aud ‘SINITAHLIATOM) °*SUIWANOde :SHOLJINISIA
"PeJepP)BuUcCd oS8 B DC—XUGLO-QHOLuI L9IUSNUOCJ | AL

pue ‘epinbit  pue sesel [+1Y A3 ) 1 )quewaed ‘QOUBIE | 8O
JUBA |08 PpuUe | EDWeYD ‘Bujue) jos BJnvueduwe) 69 8| )J4edoud
Yons ‘s88|d JewAjodod ydowe Buissnosip Ul ‘SIUNIvJIeduS)

MmoQ AueA 1@ Ay LIQIXO| 4 Ji8Y) UIRIeu pues BujiNOLUD ES8JIS O)
WURISIsad  ‘ybBnoy auw Aey) *840Z)011891d INOUI M AY ) 1QIXe] )
ubiy snid ‘UOIBZIUBD(NA 4O PBBU Byl INoYI A  JeqqQnu
4O B@3)(enD D) UBWOISEI® BY) JO Ausw SAWY SJIOWAI0dOD BUBLAYY 3
‘(83) euslng-sueiiylze o sepelab Buipiow-uoiIdBfu) pue  *(HI)
UGN -BUB(AYI® JO S8PEID Bup|oN-n0|Q pur BujpP|Oow- (FUO|ILIO0L
*(v33) @yehuoe  1Ay1e-aueiAyle jo sepueuad Bujplow-moiq pue
‘UOENUIXD ‘Bupplow-uoidaful ‘(vA3) #IwIedW JAuja-eudiiyle ;0
sopual Bujpjow-mo|q puv uojidefu} . 40y PIIVINQR) 948 G| uedoud
1vo} 8Ayd ‘849wA |0d0D SUSLAYLE SO SOIESE (D UNO) 403 POEENIS P

049 SUO|IED) |dde BujuesuiBud puv ‘63800 ‘80| 3J48doud (83| 8AYd

0BNIVW :N3I00D €r-00 d pL6) Ony T u 08 A OBul Jerey

‘W UYOPN ‘| JEDIBA

*SIIASVIdONEIHL T1RIXATNSA "HONOL :SUINAV0I0D INITVAHLD

»OLPOOIPLI3 - ON OI 9L990

E6LT z94dues pOOI | O8N (89 40 @» wall) SMINC 33§ (U]l xepu] BujsseuiBul ‘udol) JUN/Z9-OL - XION3IAWOD :8@11 4 D0IVIQ

Ol e

i SR N S

oA

31




Ba-an e

L18 ‘918 'IZy :l¥3ITV QiYD
‘(s@jjaedoad (EOjuURYIBIW ‘SDOILSVId) *(Buinu)iesod)

*SINITAHLIANOG) " (BUIPIOWe ‘SINITAHLIATNODe) :S¥01d4180530
“J8P oW |BUO) IR0
eyl O) 8(quiiuARuUN A1EN0JARID s)eNuew (8)uejod uedo sseuybnoy
pue B8duRIS|Id BuNORUD EEIUIS | TIUBWUOU|AUS ‘yoedw) s3t
THJOM O3 UDIYM YIIm |9} J8I0W MaU A| 930} B J8PIOW {RUO}3}8I0J
oyl ueAib svy u;S8d IJOH P|QExNUy [EE0U) ‘paSN UBEBQq BABY S1868)
Joedw) pue |BIUBWUOJ}AUS (R}DBdS A} enb jued BIYN|BAD 4B} I6Q
o} ‘peplow 8q ued $0|3}40doad (@3 8Ayd Bujpuewisino Y3 m syded
pPanu) |S60J40 PBPIOW |VUO}IRI0OS UO}IONJIBUOD plow puw ubisep
pIow U) 849D V13131 ¢ YIim ‘BuUj3IE8]  J0JIU0D A} jenb pue
8UI |84 PlOW ‘Bw}} 834D ‘Bunjvsadwd) USIAO B8U¥ UOC| IVJIBP)EUOD
uaAlB 8q pINOYS ydiym svede Jofew ayj ‘poy) jipow  ALyyBy s
eq 03} ARy 3IJAH ©1qUNU} {SE0UD-UOU YI|A pPesn senbjuyda)
Buipiow ‘sejjuadoud juaed ey) ezjwjido o) -sseuybnoly | jeueAc
pues YyjBuauis 3dedw) “‘8duev3g)sed 6uinDBUD SSIUIE |BIUBWUOUI}AUD
Bu)jpuelsino ARy s3)Jed pop|owu A|aodouad ‘PBSSNOS P

948 3d ©61qu3u} 185040 IO Bu)jpiow (BUO}IVI0L puvr &) )aedoud
§9L-Z9L d ‘T 1uvd ‘TL6) B) -G Adw ‘sD3is@id

Uitm eunming ayl) Bujdeys  ‘UI0E  JUOD Y31 nuuy  ded ‘3dS

QM0 ‘O |IAS8|}4Ug ‘0D WNB|0JI8d &d} || iud

‘3 "D ‘moude)

"ANITVAHLIATOD ALISNIO HOIH ONIGTOW TYNOIAVION ITEVOHNITISSONO

B8)IZEITLIT - "ON O 81662

1E6 ‘LIB 918 ‘SI8 :1¥37V Quvd
*(6u)E88204d ‘SI1LSVId) ‘(S@)3148doud (RI18AUd SINITAHLIANOL

) ‘(yubrem  u-|NJB|ONe “SINITAHLIANO0De) :SH01d1480S30
‘JyBjem seinde|ow Jeybjy
ayy Aq paisedw; 63)3dddoud enbBiiey pasoddw] pue SouUB}S|SeJ
BuyyoRaD E€E634)S ‘ssauybBnoy peswvasdu) eyl puswep yoym
SJ2UIPIUOD 8Bue| U0 8} IP|INO |VYUO|3IEeD| |dde Jofen ‘Buypnow
MO|Q UOISNIIXEe S) sanbjuyoey fBu) sseosoud 89} )Se|dowaey)
{RUO} JUIAUOD AQ pap | now 1. ] ued Yo ym seue Ayieijod
ybjem uwnNde 0w V. TV} 403 enbjuydey Bu)ssadsoud u)ew
8yl UO}IVUBP|EUOD JePUN 34 JO SuO|IED| jdde pue Bujssedsosd uy
403093 JuRlJOodw) ISOW BY) B) AU 19ISAL) ‘804NIVIRdWaY MmO\

S1ISUB} DlRWIY N BY) BJY ‘pBSVIIDU} B IyBjem JENdP oW By}

se Bujswausdu}  "yBjlem 4w nde oW Ay} AQ PIUIWIIIOP O4E LD IYM
€3) )} 40doud -efuvd ybjem senodjow snid O00°000'L $HSYA W3s
000°'00E ©4l} U} SBUR|AYIBAL0d jJO WNUIDBdS PROJQ B S86SBAWODIUe

Yolym wudy @ 8§ eus|AyjeAjod Wb om J8 L NOI oW yoi1n

69-y9 d z.61 Ony @ U Gy A uow 3Iseidoun]

uouy

"INITAHLIAN0D LHDIIA YVINOITION HOIH

TOLEOIOELII - "ON QI T9LEOE

1E6 °L18 °"Si18 ‘vO8 :1¥ITV QHvD

. ‘(801 )a0doug
(L ETE LITE] ‘SO11SV1d) *(S8A 11 1PPY ‘SYINAT0G) ' SONNOJWO0D
NODIIS *(Bugnu) |880J4Ds *SINIVAHLIAOde) 1$401d142530

"8484 ) "OBuINORID 880438
|9JUSWIOI|AUS O} 3JueIsises Ajeje|dwod @3 pue ‘Buy) jewucu
8) ‘@ouUvlBIsed ey Yeroudwi sessessod Jonpodad OBuyy need
ayy ‘sepixoued ojuebBuo AQ J40 uO}IE}pPRJ AQ peNuU| ESOJLD
3d 11 -Jodea Jajem Bujajoaul uoIdees € ybBnouyy eowed
sane) Bupnuj 88040 PUB  ‘UOIENJIX® AQ ‘Bidwexd J40j ‘Aea ensn
@y} U} POIEdIuUQE B} Id BY] WUOS YIIUqULIsSBW ¥ U} I1SA|931ED
40 UOjIipPPe juenbasqgns pue ‘JewA|od 91QUNU)} |SS04D @ WJIOy O3 3Id
P4RPUBIS O} BUR|§S ¥ JO UOIY PP B8y} S8A|O0AU} )1 *juewd|nbe
{e10ads U} JUBWISEAU} (9} 1deD AARSY INOUL M 88394  uoj}ionpoud
ybiy SmO| |9 ‘S831931S POl jun Byl pue adounl YIOQ U} UO|IUN|BAS
p19t 3 BujoBaepun mou ‘Id BUNUL IESO0LD JO SBUGN mBU ¥

' AVIdOW
‘N3G02 L8 Puv g d ueemiaq d y ELGI YUW £ U OS A 1SR|d PON
UDIN ‘PURIPiW "duo) Bujudod moQ
3 P 'Sejuyduny 19 “H ‘300§
‘3NITAHLIANO0G NOJ QOHLIIN DNIMNITISSOUD TIAON
ETESTSOELII -"ON OI [¥4-3-14

S18 ‘TO9 :G1¥3IV GUvd
*(Buyndeu) UO|SOUI0] SE8JIS “NOISOHU0D

) ‘(uojiebedodd OBUDe ‘SIN3ITAHLIAIOde ) :SH01d149S30
‘8404 O}
*aowA jod 8y} PUB JUBWUOJIAUS BY) USEMISQ SUOISUB) (B)DVISIU}
a4y OBujhspow AQ Buindeud SE943E O} Aduspus) By} 85NPed
0} Juedde 8ue | AIyeA|od OJU| EBRUE(| IS JO UO)IPIOTIODU} BNO)DLPNN
CJUSWIOJ I AUG PIND} | Byl Puw Auepunoq @)} (huayds eyl ueeslaq
PBIRISUBDS UOIBUS] |9)D9U0)U} Oy} 8} JOIDP; JuBIJOodw| SUO IBY}
PUl ) BUOYINEG BY] ‘SO|NDD|OW B)) PUB BxUY| U | BIGAUDIU) 4O
8ouesqe 8yl U] sud|AyleA|od ;0 BuNDOVJLD EROIIE [VIUBWIOJ | AUS
8y JO B)8d9; BswOos UV|dxe O} UMOYS Ue8q Swy spinby |

4O @0oueseud eyl 403 AJ0BYY UIIIIIID BY} JO UO|IERDY §PON
rYRadr -N300D 1ZO)-E104

d £L6) Aew S U |} A SAyg wA 04 1T-v  dued ‘12§ wAjog P

' AN “LIIH Asauny ‘Qey | Leg

AT foulJduQlY ] H CUDSEJIY (PIOJEH “UJOYUOYDS

"INTVAHL3IAT0d 40 ONDOVED SSIULS TVINIWNNOWIANI

19 Ajuenojiged  ‘yiBuauys youduy POzZ] POYDIOU puw tBuy 30042 ¥6Z9CLOELII - "ON QI P6THEE

88048 O} @JURIS|I8eJ ‘yee4q 3@ uojebuole tyybueurs

wnhw z8Jde6l »0O04 | 488N (89 Jo TS wel]) SAMINC 335 (dul xepul BujaeeuiBul "4d0)) JUW/ZB8-OL - XIONIAWOD 88114 D0IVICQ
- [ ] 13 - 18 R | . T AP

32

Y

(NS SRS ey




90L °SOL :L¥3V QYUY
. . ONILS3AL .
:SHIT41LINIAI

“NOTLVINSKI uIm F1819713 7 "sB010W 3181SHIWans

SHOLON 2138123713 °"(uoIvnsuls “SINIT DIFID3V3+) :SY0LLINISIO
‘8304 OF “3IS3) 8yl Uj) YONW 19y Iou PP
€@J|M POIUINSUl -JAd JO 8B} 0A umropeauq 8y) puw Bujessy 03
JIULGIE|S81 PUNC SBM DAJ -ueAu] Bujeas)iIue U Yl M B8SOY) pue
JeAg|] Bujplejus 1elew © ylim papjaoad saJdpm 3d Ul PAIOU sBA
uew Y% -8Acudw) panJeW ‘Bu) yoraD SS94I8 0} 8JUVIR)BEJ 40}
JUGWIEBJIY PIP JOU  !S313S}14830848YyD paacudu) uj IINSes 30U PP
suatAyjedjod eyy o) a8zjij1qeis abejy|oa ¢ JO uO|}ippe T NIY
3d 403 . %.000) -J@JIUAM,LY,, SV umOuUXN uouswouayd U0} 3IVJI0| I8} ep
enb jun -] Apnys o3 FrIY-LY uj pabaeuqns SeU|M PBYIeOd
Upsed Bujaoni i pue (IJAd) ep}jJOLIYD tAupahkiod *(3d) sue | Ay ek od

o} peiidde auem 2144 6 Ppue 2z 05 v sebwjjoan O -y

WYLIH IN3Q0D O08-vLt d 1161 S U OT A A3Y LUIRIIH

O VIVAVY 1 YOVMO ‘1 VIIHSVAIN

SJOJON B(Q)SIWANS JOJ SOJIM PAIBINSU| JO UOIISNIEAB B4}7

098G10XZL13 -"ON QI 09854 T

L18 ‘S8 ‘TTS ‘1¥3TV QUvD
‘(Bujise] '211SYId '3dld) ‘'(euaingiiod °‘SHINAT0J

) *(suojied) iddy §2)3I6@1d+ °‘SINITIdIJ SVOs) SHOLJIUDSIA
‘Bupies ssadis ubysap ybiy
Q@ sey )| pue ‘pasnj €9y eq uea 3| "4y gL 3@ sueiAurediod
(1] Jues ayy A @)ewy xoasdde 8} 4 68I 319 aualAingAjod
40 @u}} uo}ssasbad YIBUBLIS BYI IBYY IINS@J BY} YIimM ‘pPareABLe
8} eumwuedwa)y a8yl se Aj|enpeab AusA  puaemuMop peow|dsip
8) e8uy | uo)sseabai yibuaays ayy ‘A LeuolIiPPY -pue|Auyyaijod
3O 39yl uwyy odois I(IueB euow ¥ YIim eujy uo) ssadsbay
yibueulys e sey 3 pue ‘up -9 40 eua3ewWEep O3} dn @1QEe)0D
$) L9jJdaIew 9y) ‘aojAJ 08 s80 U} padajuncdue ©q 03 Alexil
sjuelfe Buyxd94d €S894I UMOUY OU pPue daaud ou A|{¥}JuUessEd
YIim (9| J83Ivw @ §) 1) I9Y) D%y ayy eue Bujdyd sef uj esn
203 Augdwo) (eD1WeYD |I1QON AQ PBJnIdeINuUBL U} S8y ujjejohjod

olaixa|y © ‘@ua|AingAlod jo sesumws; OBujpuwisino Buowy

95 ‘€-zg @ 1161 Gny O1 u 861 A [ 88D eu)edid

0 3IvH

ieju0yeu Bujdid ojyseid ,%,uU0)1ea0usB RaN,%, ‘susiAIndiiod

L619ZOXZL1I -'ON Q1 L6YOTT

LIB "TOB 1¥3WVW QYD
*(so11891d
*INIWJINO3 TVOIWIHD) °(Bduvisisey LEIwWayd  'S$OI1SVId) *(

S6LT zg8advey »0O0L | J8EN (89 40 96

JUIN1{0] "SOILISYId) ‘(eudiAyleAlode 'SD115V1de) "SHOL4I¥I530
‘YSIWel 4 Ul U0 IRJBP|RUOD UBPUN S| U JUBIRW JO BDUEI8|EBd
Bujyoeud -668438 PoOoB O) uojIuBIe J9IND})I4NG Yiitm  pejuasead
@49¢ 8188} JUEISIS8J |@DjweyD O SIINEaY upxns (wsbaiuy yiim
8313189 (d av|n||8d ‘@ ") ‘Weoj |9JNIONJIS 68 GPeW UG SWe} |
8sayl SOuNILIedWa) MO| PUY WN)PBW |BDjWaYD oAy s0ubbe 69 yONS
SUO} 3 IPUOD | BIUBWUOU | AUD AARBY AUdA O} pasodxe 3Q 0} poubjsop
eJde Yojym ‘34 uwo peseq *82j3seid |9INIDONUIS PEYD | ApUES

30 8suojed} |dde pue uojpionposd “ubsap uo juodes @ S} BiUL

L-€y d 1{B1 JEN (I U I169(d Bieg

¥vd SYVINI
(usun)sJadue) ebei usba) pue)saq 81 Ny suouee | Ayyeliod

ua3z) -eJnjeJeduel mo| O} JUSIS|SIL S8INIONUYS euetdyieiiod

TLGLTOXTLI3 - ON QI TLGLTT

L18 CITy 18IV QUVD
‘(Bupiser °SI11SVId) '(uojivbedoud »2@4D ‘SOEISVIM) °
(su@AyieA1od 'SOILSYId) ‘(BuiPiowe ‘SOI1SV1ds) :SHO14THOSIA
‘ysy|od ul ‘S04 g
‘Swdl) pep|ow uojidaful JO SJUVIS|Se. 8|U) SBEVE.ID8p puw ¢y 4ud
CO—ODOLEOU paplow joO SJUB}IS S8 g—XUﬂLU S584})}S Oy} SISVAJIDUY
eudA3NQosAjod JO UO)IIPPY BY] -suew)oads pap|ow uo|3idefuy
eyl SuY QouwIEises BuiMIEID SEaIIE ISAIURIY eyl eyl PO(TEEAS.
S8lUBW}) J8dx] ‘POERNDSIP PUR PeINEVEU EUm sue | Aynqoe A 0d
X6 O3 § 0 uoIiIPPE Buy Aq pei j1pow eueiAyraiiod 81U o0 pue
auslAyjekjod Ajjsuep -mo| e4nd jO IURLE| A4 OuynIwID ESE0.8
eyy U0 Bujplou U0)EER.CWOD  pue uojoafu)  JO 30838 )
¥IN0d :N3002 €-0tZ d 1.6} AeW S u 91 A Auew|(od
I NIOVIND P INSNIW3IZUXN
(10s01s0B [e ow
muatAie) jod oBausnox jApow zeao 0Be)SAZd endjuszeideu  S[z040)
e emysaomn}ezad Aqasods) ‘3d A3isuap mo| pajjipow pus sand
40 Bupxoeus Ssaa3S pur poylew Bugssacoud usaMIBg SUOIIS Y
LLYOEOXTLIZ - "ON Q1 VLPOET

L18 "ETY ‘ITy 18IV QUVYD
*(@4Miova4 ‘SINITAHLIANOG

) * {voy yubedoud #OVUDe ‘SN14370A70de) :SHO01d1¥IS30
"S840 TI  CSWJO) |92})31094d U} PISSNIS|P pue P@)a0dad
o4 weuboud 158} SAISUBIXS UB JO S} INSIY ‘so1yse|d Asse|b
e(31344q eJow B8yl U} ©BumdeJ) o sisA{eue eyl) u} pededow
Bujwooeq A(pided 8| PuUV P8I SIVIew By} U| @2130e4d pJepuels
mou S| $966850Jd 8UN1DG4; 8Q4088p PuB U} B dxe O} sJe)eweled
Po4 118 JaYlo pue Jeleweawd AJiSudju} ESe.3s ey Jo 8sn eyy
“BuINOBID SE8U)S | BIUBWUOJS|AUS O) sua|AyieAod jo eouv} 8684
8yl JO SUNSEOW BA}}ISUSS B €} JRIewE.Rd EDIuUBUIBW  8.UNIJVL4
J¥P3I4S N3ICDD ve-92 d Ziey des 6 U BT A © 3dS
{Bu3 ‘uopuo] ‘110D (19iJedw]
)

PpOCSWELLLIA 03 T CJBAIND 1TH N CSUpRu ) t'd "D ‘tivysuey

*SNI4310AT04 NI ONIXOVED SSIWIS TWINIWNONIANI

SLEGIECITLII -"ON O1 €LE96T

waj1) SMINE 33§ (oul xepu] Buj.aeoujbul "udod) JEN/ZB-OL - XIONIAWOD BOIH4 901v10

33




000 :1¥37V GHvd
ONINIVHD SS3IULS TVINIWNOHIANI :SHIT41LIN3IOL

‘(@unydeduy
‘ONILS3L SIVINILVW)  ‘(Sud|AyiBA|0d ‘SYINAI0D) °(Se8ss643S
*S$211Svid) ‘(uojivbudoud %09ude 'SDI1LSVIde) :SHOLJ4IUDS3A
t-otre

‘uedepM ‘O310AN ‘say Jajew uo J4Buo) dep YiZ) 2044
A INVHVS ‘H JEYNVYLIVA ‘H O10WYX0

d 89641 3ides

suaw | oods
suatAyyakjod peaund jo Bu ) »2e40 S50} 8 LejuUsWUOJ | AU]
6VLLIOXILII - ON Ql 6vLLLY

L18 'v69 :1¥ITV QUVO
‘(oua (AyleA|od 'SO115V1d)

*(S213ISVId "SHINIVINDD) ‘(491N1183« *SOIISYIde) :SUQLLINDSIO
"YdiNg U]l PeQ)IISIP B4R SUO}IBDY |dde ewos seunivdiadwe)
MmOl puw Bunjeuedwad) wood 3I¥ yBnNoy AjewalIx® eue §3dNpoud a8sayy
‘@12AD WO} 3ONPOoJd BUO U} @pRw 3Id P} |0 puw 34 paweoy ‘3Id p)los
-SJ40AQ| 884yl JO BPYW ‘U0 IINJIIEUOD YI|MPURS UO|SNY PB||ED
-08 ® 0O wo}ionNposd ayl 40 poylew v pado|BABp “SQU] YDJBISHY
JONPWDROYDS -UBSSEA 84038484Y) 8131} |4Q S$dwW0D8q 3} seuniwledwe)

mo| 39 Inq ‘ybBnoy s8ylea 8} pasn 3d Aypsuap mo| eyy Buyxowud
-8§S8J}SE YIiM @|QnoJd)} 8(i3tl AjeAjiew|ad  pue ‘uoyRIue | a0
Je{ns3|ow Aue JO ‘aansseud Au®  JNOYyI|M SuUop i *Bu)pow

|eUOjIR104 °SE83D04d JAIUIS BYjY “JeMiL 000°'tlL pue JBly|
L) usamieq ‘$48URIUOD  (3d) BuesAyleAjod jo wojIoNpoud eyl
JOJ POYIew |(euojIviod ay) jo uaaib s) uvo}dyudsep Juoys y
vSvld N3QQD ¥-ZGG d 6961 AON |1 U ZTZ A ®d)ise|gd
(ANNIONUISWINYDS Jou
uINNPoUd IPUBIUISAH) ‘SINIONUIE WeO3 Y} i sionpouad padejuls
998¥ZOXILIZ - ON Q1 [:11:124)

(I8 'ITY 1831V Quvd
‘(8uadlAyyahiod "SD11SVId) ‘spuaepueis

ONIL1S31 STIVIYILVN *(Bupisale. ‘SO11SVde) *S401d41H80530
Tuew4dn Ut ‘S04 L) ‘Pa}eJIsuowdp s} eue|AyyeAod
woJ4j 8)8ays a(1qeo ']} Ajae Ny yuvd ‘sjujof soyyse(d

PaPIBM  JO UOJIBN|BA3 JO) POQ)JIdSapP POYIBW BYJ0 UOIIVT| | }IN
‘uBAiB eaue s|ERjuBIeWw BO)3se|d SNO)JIBA Joj suc|)yed) |dde
uj) peujeiqo $)1Nnsey Bujunseaw o sI|dwex) ‘@JunpedoJd
pJepuEls jJOo uo}idiaosep ‘e Aq pPamo| o) usAaibB 8y  uo)ivijeued
1 1¥Q 8Y) JO UOLIDUN BV (NJUW LO| IBWIO) NOWUD) 8S8OJIS 9D} 4D
40 Juawaunsevaw 403 PoYlaw Jo 8 (dydujad “PIcedBONS SUOoy|EN|DdU0D

96LT zg4dues vOOL ) J48SN (89 40 19

way]) SMINC 33S ('oul xepul Bujidaujbul 'udo))

180} 10904d BWOS PUR PASSNOSIP B4 8D)16@|d JO A3 )1 )1qe Bujxnoeud

-668u38 O}
18241314142 o

uopIveds S} pue
JUBWEESRESE

s0)3isedowsdyy jo DOujssedys
—lU.«OQLQ pue {ed} §edoay) oyl
VYSHVD IN3Q0D TL6 ‘OL6 "996
‘796 d 0161 3d8S 6 U 6T A ISIBUNY ‘ISBQSY ‘jwwnDd
r 18HOd
(GYPESNIO YOSU UBIyRIBADSNIpU Bl ebuny wap 3w
ueyse jdowudayy UoA ) jexbpuse)seqss |jssBunuueds sap Bunyjeyuneg)
‘PIepuUTIS BFYEGNIC @y3 03 Bujpaoode poyjeuw jusp - ieg Buysn 4Aq
$01150 | dOWIBYY JO BOURIS|SSJ NIBJD -SESJIS JO UO|IBUWIa}80
OI96LIXILIT -"ON QI 01964}

‘996 ‘¥96

L18 ‘918 ‘ITY ‘1¥3TV Quvd

*(uojieBedoud %O@4De ‘SOIISVIde) :SHOLHINISIO
‘8404 6 °"SO}3ysedoud
182ueDd U8} 0 ued uBjsep uood pue Buissedoud
€601 049D 19y} UMOLS u®eq &BY 1] ‘$UO| }EPUBWWODBY | 8D} I0Wud
4O SWJB)} U} PISSNIOS|P Pue SIAUND U} PeIIoId ‘pereinqe)
948 V18P [VIuLwW}JIBdX] ‘peUIEIQO 8Q O} 849 8D} 18)|J4BIDVIBYD
Bujp|ow ©4)S8P Byl J| SIUBWUOJIAUD BUNDBUD -EEDJIIS PUDAES
AQ pesodw) sjusweJinbed a8y3 88w O} |9} JUBEES 9UQ SUIEOJ
Buyp|now -0104 U} SUOIED}JIPOW (B}D8DE J9Yy) PUNO S@A )]
"PBIPNIS EEM BIUSWUOU|AUE Bu)ndeud -888438 U}l saue|Ayjeliod

pep(OW A(|PUO}]IRI0S UO S (QEIJIRA UISSJ  JO 81088 eyl

¥r3dS N300D 8-4€ 9 12164 ALDP L U LT AP 3dS

PN 'rooug punog ‘duo) 8p)qaed uojun

YH QYVMOH
sysed euaiiyjeiiod

Bujnoeud sS5043S ploAs [} MOH

LLLBLIXILII -"ON Q1 LLL6L)

uysays poaoB 3Ino

paplow A(|suoj}erod Uy

L48 ‘918 "ITr 183V QUVYD
‘(s@j3140doad |eIjURUDAN ‘SOTLISVYIdA) “(
Bujisal "SO11SYId) ‘(BudlAyieA|od ‘SOL11SVId) ‘(uojieBedoud
nIeq) 'SJ11Sv1d) *(BuiplONe *SO11SVY1de) :S¥014180530
‘$484 6 °"UO)IED) |dde
sjuawednbad By} t1e  Aiybnouoyy ej1eb8j1s0Au)
"SJ48PD|OW00J 4O} SUD| } RPUSNNODSJ
JO SWJUO} U} PASSNOS|P ©JB EIAUND pus €3|Qe} U} pejueseud
SJUSW| JBUXO WOJ) 8} (NEBY “$B858204d OM} 8yl O UOSE | JBAWOD BY)}
404 POSN sudwjdads peplow uojidafuj asoyy 40, 1dedxe suew|oeds
Pep|OwW03O0u UC PaU}RIQ0 BJBA RIBP (|Y "S3JN| |9 80436 JO S8dAy
oM} BY} UOC S8JQU|JUA U|SOJ JO 10846 84} aujwielap 0) peAodus
[ L1 spoyjaw 358} 84NIdNJ  SS8JIS  |RIUSWUOUL}AUG By} pue
188} %OVJ4D $60J418 6y "sjlued 3Id POPIOW |BUO}IVIOJ O Buyndeud
680418 BuU|100;}J9 840120 ;0 ApPpNis |9luBw| 48dxad ey} uo jisoday
zz-41S d 1.6 €41-08
‘00 'uojiBulysuM ‘' JUOD Yd8) NUUY YIGZ ‘3IdS
PN ‘®ooug punog ‘duo) 8p|qQued uojun
dH GUVMOH
aud | AY19Ajod paplow A||PUO|}8J04 SO BDUBLE |84 HOBJLD SSO.S
8CL6E00XTLII -°"ON Ol 9£6€0T

ueai8 e jo
0} pabBun s) wep|OowOlos BY])

AW L3 A ded ydej

JON/TB-0L - X3IONIINOD 89114 D0IVIa

34

ENG VI Y S s

R

Lo, N




Al

—

- ‘peuUJIaduU0d @soy) Aq @1qib; |Bau se papaebBeu
' @949  ‘ADUD)D) 449 8|1QUUOSERJ ueA ‘Yoyma 83603 WO IBaedo
Bujuwod euw §J0IDEe; @A) )eBeu ‘sjuebe esvd |24 piow J48YylOo 0}
posoddo &8 s6UJ190D J41d YIIA PRIBIAQO A(8)}8|dwoDd 8§} Buj|ndowud
SSOUS (VIUBWUOUAUD JO NE}J ‘'PBPION A} |9U0}1RI04 dua|Ayjeijod
30 esed uj 10Ad PuB SAY ‘9 WOLAN ‘eue|Aylaljod Bujlpuey

Spiow 4O BuUjIVOD U} PBARIYDY UBIQ SEY EEIDONS 8 QUIBP| EUO)

L-99 d 6961 BUNP 9 U GF A UOIIDINPOIY EEEN

Nd AYHSHONUB

spinow jo Bujjeod 3jid Joj es®)

TY8SO0X0L1I3 -"ON QI ty8s00

W P—

m o ane o

: L18 ‘1¥31v QuvYD
i *(uojrebuedoud %294 'SIILISVID)
B ‘(BupIsey ‘SIILISVYId) “(UoiIwIpeUI]e "SDOIASVIde) SHOLJINDS3IA
- ‘UBWUSD Ul “8)8J BT SWJe} (8D}31094d uy PESENOS P
= PuUB 88AJND U} PEII0|d ‘PBIYINQEL 4P SIUIW|IOAXE WOUS &) (NSOY
‘Jueweunseaw A3yuedouad AQ POAO|10) ‘J403BJeueB jiEnuan  -ep -ueAp
Bujsn peyeIpeda) 640m eue|AdoadA|od D1308308) PUBR JAd P1QIXOL S
pue pBid ‘uoiAu ‘eusulysAjod ‘seua(AylBA|od A)jsuap -mo| pue
1 -yBiy O €@ |dwWES UDjym Uy paqlaasep s| weuboud |wuew|J edxe .
4 uy “8ARa  ABuaus yBjiy Y3 M UOIB|PRJII} JO BIS|EUOD Bujnoead '
888438 SpJEMO)} Aduspuel 8yl Bujonped jo Aem euQ ‘PAasENIs | p e
S} S9SE24}8 PUB sjuslBy 8A1580.40068 0) pasodxd A|BNOBUR) INW}S C e
[ N1-] ya1ym sBupom sdjise|d uj Bu) yoev4d $5843S c!
YSNNX N3I0DD 19-967 d 016} 4dy p U 09 A 8;;03838UNny o
H 33HOSI4 M NIJOONV Y

i U PN LY

Bl

e,

VY

(Bu
~NZIBUSOAUS LYTILS YIUNP us)se (domuayl uoa Bunpi jgssjJasbunuueds c3J ..4
Jop Bunyapu jy4ea Jnz) ‘Bujon| | $504D [YCYRY 27 NNTY A
Aq soajyssjdowmusy) jo Buyyoead sS04} S )0 uo} JUSABUd N
LrPYBOOXI LI - "ON QI Ly¥80) . .x
Pl
5
IR
919 ‘SiI@ :i¥3ITV QYvd : ,.4
‘(Adysjeay)
180 8Ayd  ‘SHYINATOL) ‘(uoisnuixl  *SO11SVId) ‘(Bujssedoud R
*$311Sv1d) *(oueAyjeAh|ode ‘SO11SVYide) 198014182530
‘UBWJISYH Ul  "UOIIBZ} | LRISAUD -Je3 e
PUE  '0UNIRJIAdWE) J BN ‘SNINPOW JBSYS °‘EE0UISE PLOIA “eun3IdNnJyS
1P18A4D  ‘Aypsuep ‘Yyibuesys owuduy ‘POUBIB)ISBY  UO|BOII0D
-$88418 ‘"OOURISISeJ BujxNOVUD -8S0418 ‘JyBjem e NdeOW ‘xepul|
jlow -8pPN{du} PeqyJosep sJeswesed Bu}ssad0ud BYy| “S|VjJeIew
A} Suep mo| pue Ajjsuap ybjy J40j Ajeieuedes peIwINQe)
pue ‘POSSNOSIP 8uw soud|Ayreijod o Bu)pow uojyoeful
PUB  UOIENJIIX® JO @SJN0D Buiide; e 8403109} BuIssed0ud YA
4943080} 8|91 4839w Bujpiow SO S8 lsedoad (9I16Ayd |waeASS
ASNNX N3QDD  »-€T d OL6) UBP | U 6 A NPUYDE) JJOIBIBUNY
. H 83n3ve
(usAyreesogd uoa Buny jequeasp Jnz uelBe|punuyp
Jeqgan o seqsBunayeyaz) ‘sus | Ayyesod 40 Bu)ssedsouad
LS 183V qQuvd My} JO s|fuUSEEPUNS BY) o Juodad seseq ~-@2ue | Jodx 3 A
*(Buipion STZOIOXILIA -"ON QI  SZZOHS S
"AYINIHOYN D14SVId) ‘(9P ione “S211SV1de) ‘S¥01d414083Q ' .mu

L6LT Z84Uve) yOOI ) 408N (@9 jo 99 wey[) SAINC 33S (DUl xapul BujueeuiBul "udo)) JEN/ZE-0L - XIONIAWOD 89113 DOIVICQ




DISTRIBUTION LIST

No. of
Copies To

1

[ N

(SRS XY

Office of the Under Secretary of Defense for Research and Engineering,
The Pentagon, Washington, DC 20301

Commander, Defense Technical Information Center, Cameron Station, Building 5,
5010 Duke Street, Alexandria, VA 22314

Metals and Ceramics Information Center, Battelle Columbus Laboratories,
505 King Avenue, Columbus, OH 43201

Commander, Army Research Office, P.0O. Box 12211, Research Triangle Park,
NC 27709
ATTN: Information Processing Office

Commander, U.S. Army Materiel Development and Readiness Command,
5001 Eisenhower Avenue, Alexandria, VA 22333
ATTN: DRCLD

Commander, U.S. Army Materiel Systems Analysis Activity,
Aberdeen Proving Ground, MD 21005
ATTN: DRXSY-MP, H. Cohen

Commander, U.S. Army Electronics Research and Development Command,
Fort Monmouth, NJ 07703
ATTN: DELSD-L

DELSD~E

Commander, U.S. Army Missile Command, Redstone Arsenal, AL 35898
ATTN: DRSMI-RKP, J. Wright, Bldg. 7574

DRSMI-TB, Redstone Scientific Information Center

DRSMI-RLM

Technical Library

Commander, U.S. Army Armament, Munitions and Chemical Command, Dover, NJ 07801
ATTN: Technical Library

DRDAR-SCM, J. D. Corrie

DRDAR-QAC-E

DRDAR-LCA, Mr. Harry E. Pebly, Jr., PLASTEC, Director

Commander, U.S. Army Natick Research and Development Center, Natick, MA 01760
ATTN: Technical Library

Commander, U.S. Army Satellite Communications Agency, Fort Monmouth, NJ 07703
ATTN: Technical Document Center

Commander, U.S. Army Tank-Automotive Command, Warren, MI 48090
ATTN: DRSTA-ZSK
DRSTA-UL, Technical Library

Commander, White Sands Missile Range, NM 88002
ATTN: STEWS-WS-VT

. . . - . - . . N - . . . - . PR N A PS c e . . S
T e T e T e T T s e e e T et et et e e et et OIS N DRI I N PR e A
P, PR P IR N T R R - PRV ) ederede PP Y S S I S Sl ST Sl VI Sl WAL WAL YA VO TP 3 S AP, W N




P P Y —— B30k 2t s " I AN i A

No. of

Copies To
President, Airborne, Electronics and Special Warfare Board, Fort Bragg, ®
NC 28307

1 ATTN: Library

Director, U.S. Army Ballistic Research Laboratory, Aberdeen Proving Ground,
MD 21005 e
1 ATTN: DRDAR-TSB-S (STINFO) o

,i- Commander, Dugway Proving Ground, Dugway, UT 84022
i 1 ATTN: Technical Library, Technical Information Division

v Commander, Harry Diamond Laboratories, 2800 Powder Mill Road, Adelphi, MD 20783 -
ol 1 ATTN: Technical Information Office o

Director, Benet Weapons Laboratory, LCWSL, USA ARRADCOM, Watervliet, NY 12189

ATTN: DRSMC-LCB-TL
DRSMC-LCB-R
DRSMC-LCB-RM -
DRSMC-LCB-RP o

[ D S

Commander, U.S. Army Foreign Science and Technology Center, 220 7th Street, N.E.,
Charlottesville, VA 22901
1 ATTN: Military Tech, Mr. Marley

Cormander, U.S. Army Aeromedical Research Unit, P.0. Box 577, Fort Rucker, 4.
AL 36360 S
1 ATTN: Technical Library B

Director, Eustis Directorate, U.S. Army Air Mobility Research and Development

Laboratery, Fort Eustis, VA 23604 1?J&i
1 ATTN: Mr. J. Robinson, DAVDL-E-MOS (AVRADCOM) ol

U.S. Army Aviation Training Library, Fort Rucker, AL 36360 e
1 ATTN: Building 5906-5907 T

Commander, U.S. Army Agency for Aviation Safety, Fort Rucker, AL 36362
1 ATTN: Technical Library

Commander, USACDC Air Defense Agency, Fort Bliss, TX 79916
1 ATTN: Technical Library

Commander, U.S. Army Engineer School, Fort Belvoir, VA 22060 ; o
1 ATTN: Library )

Commander, U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS 39180
1 ATTN: Research Center Library

Commander, U.S. Army Environmental Hygiene Agency, Edgewood Arsenal, MD 21010 ®
1 ATTN: Chief, Library Branch

- - T - P S S S F e O P S
s . S P T T S e R IR T . e T e e e e e e e e e e S e e,
ST RORPS SRS S AL Lt e e et . IO B L RSP L AR S R
e e e e e e e e L TN
PP AT P R S AT R W L PR RPN AL PP AL WL L. PR PP SR P UL PP LA EA P S S PG ST § AP WEAPRE T WSS




PSP C ol 2omn cae o 2amy s e p—— - By e ORI I Je g g Biegh Fhat Sed Mtk Setl Justh Anch Senib antil A Mg T - T

To. of
Copies To e
b Technical Director, Human Engineering Laboratories, Aberdeen Pro’(riﬁg’ L
b Ground, MD 21005 BT
8 1 ATIN: Technical Reports Office e
C- Commandant, U.S. Army Quartermaster School, Fort Lee, VA 23801 vfl;{ﬁ
'- 1 ATTN: Quartermaster School Library = ° '
Commander, U.S. Army Radio Propagation Agency, Fort Bragg, NC 28307
1 ATIN: SCCR-2
- Naval Research Laboratory, Washington, DC 20375 -
i: 1 ATTN: Dr. C. I. Chang - Code 5830 B "
2 Dr. G. R. Yoder - Code 6384 ‘
E Chief of Naval Research, Arlington, VA 22217 .
N 1 ATTN: Code 471 i
1 Edward J. Morrissey, AFWAL/MLTE, Wright-~Patterson Air Force, Base, OH 45433 " .'
Commander, U.S. Air Force Wright Aeronautical Laboratories,
Wright-Patterson Air Force Base, OH 45433
1 ATTN: AFWAL/MLC
1 AFWAL/MLLP, M. Forney Jr. o
1 AFWAL/MLBC, Mr. Stanley Schulman Yy
National Aeronautics and Space Administration, Washington, DC 20546
1 ATTIN: Mr. G. C. Deutsch - Code RW
National Aeronautics and Space Administration, Marshall Space Flight Center, :
Huntsville, AL 35812 .9
1 ATTIN: R. J. Schwinghammer, EHOl, Dir, M&P Lab
1 Mr. W. A. Wilson, EH4l, Bldg. 4612 Sl
1 Committee on Marine Structures, Marine Board, National Research Council, 7:f:{
2101 Constitution Ave., N. W., Washington, DC 20418 ' LT
L

1 Librarian, Materials Sciences Corporation, Guynedd Plaza 11, Bethlehem Pike,
Spring House, PA 19477

Panametrics, 221 Crescent Street, Waltham, MA 02154
1 ATTN: Mr. K. A. Fowler

1 The Charles Stark Draper Laboratory, 68 Albany Street, Cambridge, MA 02139

Wyman-Gordon Company, Worcester, MA 01601
1 ATTN: Technical Library

Lockheed-Georgia Company, 86 South Cobb Drive, Marietta, GA 30063 - ’
1 ATTN: Materials and Processes Engineering Dept. 71-11, Zone 54 -




TR

W

Y'E’vv

T T . T o O e ™ o T X o T T TTETITT T S v T e T e

°
No. of
Copies To
General Dynamics, Convair Aerospace Division, P.0. Box 748, Fort Worth, TX 76101 ®
1 ATTN: Mfg. Engineering Technical Library
1 Mechanical Properties Data Center, Belfour Stulen Inc., 13917 W. Bay Shore Drive,
Traverse City, MI 49684
1 Mr. R. J. Zentner, EAI Corporation, 198 Thomas Johnson Drive, Suite 16, ®
Frederick, MD 21701
Director, Army Materials and Mechanics Research Center, Watertown, MA 02172
2 ATTN: DRXMR-PL
1 Author .
®
o




P

FILMED

s

e
)t o

e e
.. I- ‘-' 4 -
L s

Lo

AR = VRSWROWTS - R




